;| mopge3e(6DT>j, SH FT REA STER AND METHOD OF DRI VI NG THE SAME BACKGROUND
OF THE INVENTION 1. Field of the Invention The present invention relates to
a shift register. Specifically, the present invention rel ates mmmmmmwﬂ

regi ster conposed of thin filmtransistors (hereinafter referr Wm”m
TFTs) and to a nethod of driving the shift register. 2. Descripti ofsgah the
Rel ated Art Shift registers, which receive a clock pulse and a start pul se

to output pul ses E{Jﬁﬁsﬁﬁf ?%91 tiall are used in various
circuits. In a dié‘%ﬂi "gﬁi ﬁ'ﬁ‘gﬁﬁ IprréWYW%fl‘}bE§élMEarranged to
forma matrix, shift registers are particularly used as a gate signal |ine
driving circuit and a gate signal line driving circuit for selecting pixels
and inputting signals to the sel ect ed pi xel s. An exarrpl e of the structure
of a general shift registeBACUKG f INVAN® regi ster has first
tor-th (r is a natural nunber equal to or Iarger than 3) stages. Each

st age i s 1cBirpiagehe mfvedidni r st cl ocked inverter CKINV1, a second cl ocked
inverter CKINV2, and an inverter INV The i-th (i is a natural nunber equal
to or |ess thamfhé presémdevdnsion eéletes esla ifiaegSRLI - SpAcifichlsy, tkd pekead invenass er ,
a second cl ocked inverter, and an inverter that constitute the i-th stage

are ref emﬁ@s Ecpa AR LN ompGHUNZinin: fiRN Ehahdods (hEBHREET fe¥e@led - to 8 TH])
first stage SR |, a start puI se SPis inputted fromthe external to an

i nput tegurla i?)a:#mgéhoﬁg?dnfl lhgthcglhgp ggtérnverter CKI NV1-1, and an out put

term nal Irst c ked I'nvérter CKINV 1 1 is connectedto an i nput
term nal t he.i nv 1 and to an output ternminal of the second

cl ocked ?Oé(ésrcflgpmt%etkf/%e?e @rtl nput termnal of the second cl ocked
inverter CKINVZ2-1 is. conne t d to an out put te nal of the inverter |NV-1.
The out put t er nfifaregstereny CEVE’F?‘(‘:‘? 3 ﬁk‘]}E ds“tt‘rﬁé’ Gt JuCUPEE RHISET  of
the first stage SRI. In the second stage SR 2, an input termnal of the
first cl GeRelng aviseY spquoriiniy, areused i wHIYS CEAUISo Aha SiAPButdeyise mvgl hasta t he
inverter INV-1 in the first stage SR_1, and an output term nal of the
first cl plukaity ofpévelearagedNg form ¢ redrinedtddegigernsmre ppliculedy risedils of gatthe
inverter INV_2 and to an output term nal of the second clocked inverter
CKI NV2 2sighal limgpdtivingr eiionitl amif atdaee sigoaniine doekedciionitefot eele@iigNpXel imsd
connected to an output termnal of the inverter INV_2. The output term nal
of the i mpattinglsidnbld 1@ tieakicesd dieldie out put term nal of the second stage SR
2. CGenerally, inaj-th (j is a natural nunber equal to or larger than 2,

and equal to Oh%ﬂﬁhklﬁrof&mﬂrdc)u@bﬁﬂ@ene@ﬂ shifPiebiste@ igdhdMn iafFig. v fiheshift
cl ocked inverter VI _j is connected to

register has first to r-th (r is a natural number equal to or larger than 3) stages. Each stage is

composed of a first clocked inverter CKINV1, a second clocked inverter CKINV2, and an
inverter INV.

The i-th (i is a natural number equal to or less than r) stage is referred to as SR_i. A
first clocked inverter, a second clocked inverter, and an inverter that constitute the i-th stage
are referred to Z;.S CKINV1 i, CKINV?2 i, and INV-i, respectively.

In the first stage SR _1, a start pulse SP is inputted from the external to an input
terminal of the first clocked inverter CKINV1 1, and an output terminal of the first clocked
inverter CKINV1 1 is connected to an input terminal of the inverter INV_1 and to an output

terminal of the second clocked inverter CKINV2_1. An input terminal of the second
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an outputted termnal of the inverter INj-1in the (j-1)-th stage SRY| -1,
and an output termnal of the first clocked inverter CKINV1?j is connected
to an input termnal of the inverter INVj and to an output term nal of the
second cl ocked inverter CKINV2~j. An input term nal of the second cl ocked
inverter CKINV2_j is connected to an output term nal of the inverter |NV].
The output termnal of the inverter INV? serves as the output term nal of
thej-th rt . pulse SP is ted hef t he
shift regfos? ermé'g\hrr%gbsglcﬁv? C% erC[setq tgtaggoé’tpgﬁlﬂ&eéﬁ’i‘?‘l hf '%er{eﬁéN%t? hage
circuit S t hat struct as abov sequentially oufputs shifted

oul ses. sonrebeafinafoigh; msﬂeﬁ%l SFPnimar Suippt erminf dfabe Gbhgaect Rebii t SR 1
to the r-th sta e circuit SRr in sync with a clock pulse CK and an

i nverted cl ock rbﬂlesséc‘tﬂ‘é@t‘%ﬂﬁl%zr 4n Hth“hfeﬁ’@H‘ab9f ihﬁ\fti?ttqlf?féfﬁfﬂ Hvepel @KINYLo? the
clock pulse CK The clock pulse CK and inverted clock pulse CKB are

i nput t ed 1% epnpgied forantoutpus skmdnal af e tieveste CRIKM i theéirss sieem8Rcl,eokt @d output
inverters CKINV2 of the first to r-th stages. 2 Fig. 4 is an exanpl e of
det ai | edtamimdicf thie figstantoaktd tilmeerfer K3SINM 102 kie donmacexdt ©r arCiiphl/ tetmirsd @bnhe

cl ocked inverter CKINV2, and inverter INV that constitute each stage in the
shift registter INWtZIahcm@o i louput i@ matl N eNsdcondelhckdl MateréreprBSeDtE anhi gh
power supply el ectric potential and Vss represents a | ow power supply

el ectri cift RAhiml of HeEQont BRCKIGRvRRMEKINURPD Ys @InB6diEd © RAugi tedhninddldr i S
set higher than the | ow power supply electric potential Vss. The electric

pot ent | alndkhldifk §0782 be*rr{\@{m SiEralh A ERRNRLRH IRV 28bREL K fhe Beﬁpﬁﬂtehﬂlndvdd
and the | ow povver supp 8tr|c potential Vss corresp onds

supply vg% ggc 2553 regi ster. The first cl ocked i nverter CKI NV 1is
conposed o ann FTs ~d a and ~OL b and n-channel TFTs 501d and
~Adc. In thi s ecificati.g a chanpn TFT and n-channel _TFT, of the first
cl ocked invert E {W\I\/’iat]ﬁgt(] 'rgeag’ézit pﬁ”@?%eﬁ@”%&f’s"é lgsgeroihan 2. pod, eq4ablP 8§ ock
pul se CKB through their gate el ectrodes are denoted by 501a and 5() 1d,
respect i VBRNEr ﬂmerﬁ S&E N dPRIE {5 R obtherfiid glockpd Hivarter “%ﬁé Ly ineRINACtER ihnel
TFT 501c are connected to the input termnal of the first clocked inverter
CKI Nv1. P ogtpytted fkerpunad of aRe jigvertigr AV hpunttbel (t b-thhvaggabR_jel. candr sdeutpht t he
p-channel TFT SO a, an inverted clock pulse CKB is inputted to the gate

el ect r od&sroinat 108 the Einsrehedked fTvesEl CKINY 1t heés comeetehdndin inpuatermimabof et
clock pulse CKBis to be inputted to the gate el ectrode of the p-channel
TFT 501l1ajnvartal BIN¥_jpatids® &Koutpui tepuainabdf tle sdvend)aicekel avtrtad€KONVERhie An

n- channel TFT 501d. The source el ectrode of the p-channel TFT 50l1a is kept
at the shipet leeiihl Gthé bohd gldciavinvertd OIRIN VR pBtdohgecpattenhioalpuVadmantof he
drain electrode thereof is connected to the source el ectrode of the

p- channejhe Tiiver@ORY_Therndroatgut edrfidal 0 ehedhvdrhte IRVC NaARI as Thd o@Bdbteldinal
connected to the dral n el ectrode of the n-channel TFT ~O c¢ and the source
el ectrodgr @f ; T&hg_lé}: channel TFT 501c is connected to the drain el ectrode of
t he n- channe A d. The

When a start pulse SP is inputted to the first stage, the shift register composed of the
first stage circuit SR_1 to the r-th stage circuit SR_r that are structured as above sequentially
outputs shifted pulse-s S_1to S_r from the output terminals of the first stage circuit SR_1 to
the r-th stage circuit SR_r in sync with a clock pulse CK and an inverted clock pulse CKB
which is obtained by inverting the polarity of the clock pulse CK. The clock pulse CK and
inverted clock pulse CKB are inputted to the first clocked inverters CKINVI and second

clocked inverters CKINV?2 of the first to r-th stages.



3 source el ectrode of the n-channel TFT 501d is kept at the same | evel as
the | ow power supply electric potential Vss. The gate el ectrodes of the

p- channel TFT 501 b and the n-channel TFT 501c serve as the input term nal
of the first clocked inverter CKINV1. The drain el ectrodes of the p-channel
TFT 501 b and the n-channel TFT 501 c serve as the output term nal of the
first clocked inverter CKINVI. The second cl ocked inverter CKINV2 is
conposed of p- }(_;hannel TFTs 50 ng] 502b_and n-channel TFTs 502d_and 502c.
In this speciff&af b ex3mple aﬂ%h’gF Fiegeitgigeran of thefinrpckefinvsrter GKIN¥dond
cl ocked inverter CKINV2 which receive a clock pulse CK or an inverted clock
pul se CKECORd slpglied muicrteg GdNMPeand drysgeratdV dhaiotattithie Sich Btagand tho2hift
respectively. Further, gate el ectrodes of the p-channel TFT 502b and

n- channefkegi¥er vE0Ribe atrectareaneledvedintfog.the out put terminal of the inverter INV
If a clock pulse CKis to be inputted to the gate el ectrode of the

p- channel TFT Sadaepilesdntscorsgh powvesssifgpdy klecsic sdtaniobdnd ar tepres€id WMMbw an
inverted clock pulse CKB is inputted to the gate el ectrode of the p-channel

TFT 502apdhét supplyséledttit @dtehhigl. S e dhe higs ket RY§ @lecEl pdventANd/da §lseck
pulse CKis inputted to the gate el ectrode of the n-channel TFT 502d. On

the ot hefighanthanithe Rl pBYEF LRRICLREKCMIRGRAOKE. | ST 18%id PBIhHACitrErchhe

gate el ectrode of the p-channel” TFT 50l1la that constitutes the first cl ocked

et Y, A, B RIS P8 SRl L
an | nverte C

n_ChﬁnnePOtﬂ‘_‘?"l%?a&%ﬁﬁ%‘ggg}%}&@i@gg‘igp g‘éﬁ“(%\gé ?ﬁ‘&gg‘gig‘ﬁ%ﬁ&rﬁﬁ géégh?s kﬁpt
- . : PR
arai nef oot rodlit gt sbrksheERRecbd | & wirastipe el THATSoi a0

p-channel TFT 502b, The drain_el ectrode of  the p-channel TET 502b is
connect e#n¢ behamch TETH S8l dand 8¢ke: ofln tiHe spreéfiratipml 2 relrameb dFAmpdt hehangel-ce

el ectrode of the 4 n-channel TFT 502c is connected to the drain el ectrode
of the nTERAe firsrqlog@gdnverie CRINVd ethet reesi veorielogh ptibe CK- @rraninesrtetirciodo2d
is kept at the sane |level as the | ow power supply electric potential Vss.
The dr ai puled EKR thdmszhaheit pate plechadaselre dERDIESOIRADSGlnchnd-5$H dnreepectively.50Renser ve
as the output term nal of the second clocked inverter CKINV2. The inverter
INV i s cgaperetbdet ofithe-pedtanng I TFTFRD15Qda nashanrh TRT sbanme |colfettad3 bhe dpsiour ce
el ectrode of the p-channel TFT 503a is kept at the sane | evel as the high

power SuRphihabbagt kit cRek&Nhi&ler YddNgNd a drain el ectrode of the p-channel
TFT 03a is connected to a drain electrode of the n-channel TFT 503b. A

source el ectrogg C(Pcfcktdﬁfsertlg ma%@lin;;[lltZtId 2030 gate electrode of the p-channel TFT 501a,

an inverted clock pulse CKB is inputted to the gate electrode of the n-channel TFT 501d.
On the other hand, if an inverted clock pulse CKB is to be inputted to the gate electrode of the
p-channel TFT 501a, a clock pulse CK is inputted to the gate electrode of the n-channel TFT
501d.

The source electrc-)de of the p-channel TFT 501a is kept at the same level as the high
power supply electric potential Vdd and the drain electrode thereof is connected to the source
electrode of the p-channel TFT 501b. The drain electrode of the p-channel TFT 501b is
connected to the drain electrode of the n-channel TFT 501c and the source electrode of the

n-channel TFT 501c is connected to the drain electrode of the n-channel TFT 501d. The



is kept at the sane level as the | ow power supply electric potential Vss.
Gate el ectrodes of the p-channel TFT 503a and n-channel TFT 503b serve as
the input termnal of the inverter INV The drain el ectrodes of the

p- channel TFT 503a and n-channel TFT 503b serve as the output term nal of
the inverter INV If a gate electrode of a p-channel TFT SO a-i of the first
cl ocked inverter CKINV 1-i of the i-th (i is a natural nunber) stage

recei ves I CK, .an i K . Gl oC ulse CKB is inputted to. a
Gat o of oStrEuEeEro STt Ronlhel B RSk R IR T BregBRa FhobmEr
CKINV1 i-1 of the (i-<1)-th stage. P-channel TFTs 501b and, n-

N- channeIeiLe’ﬁ'f*FspOi@tl(flll é%% é] ke gﬁgteleccgﬂgqsi ?fﬂﬁ'@ H‘ﬂ@“f“g(r)-é)fa’r gﬁﬂ% RBY thenpehime!
CKINV 1 i (i is a natural nunber) of the i-th stage are denoted by 50la i
and 5016 TET 2l ey ap thi dnpyo terminal rofsthe dirptyelpgked Sinpgriesr C i INYL.c hBb ErimTFTs
502a and 502b and n-channel TFTs 02c and 02d that constitute the second

cl ocked keleppdesrofCieNy2hannef TFhe5@ 1bt inds thege-chanme didt & chyer&) 2 the angbut
502b i, and ~02c_i and ~02d_i respectively. An n-channel TFT 03a and

p- channelerimiikl 508k firftalocked Biveitert @KINWEL.i nverter INV_i of the i-th stage are
denoted by 503a-i and 503b_i, respectively. Fig. 7 is a timng chart

show ng an i deghe prbhOdlookeddniatted THING/ 25D cbhpdsedios p-ehartmel TETY 302h Uhe GOAS
shown in Figs. 4 and 5. The concrete operation thereof are described bel ow.

The shi f bnd REhEARY TFES SOMEMIB0RL.OCH tBid'sE&i%iox%rh p-ONSIEEPFE hREkn RhseCKB
obtained by inverting the polarity of the clock pulse CK, and a start pul se

SP. 10 LIETHHRE sCoREKREKIOMGERETCIINY M ubichtediviea uow;)gﬁéﬁgﬁf‘ﬁ?‘"&c annel

inverted clock pulse CKB 1s iInputt to t gate el ect

TFT 501%690.7.@.%91]55%1%%55&8?% %heeirCKad | gléaictgx%i"egta?ed dén%{e{dglgy ?@}afzhnedl Sl (r)e%eec(?fvelghe

n- channe art U's 1 npu € gate elFectrddes

of the pschannel TFT 501b and n- TFT 5Ql1c e first clocked
Chver ¢ er TS Sleqrier of HirtorneBol a2 nd s gara T i Ene fToeReD e
CK and inverted clock pulse CKBis as shown in the timng chart of Fig. 7.
A start P§IQEpusterpdngl ﬁgﬁlﬁt”é‘if”?bn\l‘ﬁe input termnal of the first clocked

i nverter
If a clock pulse CK is to be inputted to the gate electrode of the p-channel TFT 501a

that constitutes the first clocked inverter CKINV1, an inverted clock pulse CKB is inputted to
the gate electrode of the p-channel TFT 502a that constitutes the second clocked inverter
CKINV2 and a clock pulse CK is inputted to the gate electrode of the n-channel TFT 502d.
On the other hand, if an inverted clock pulse CKB is to be inputted to the gate electrode of the
p-channel TFT 501a that constitutes the first clocked inverter CKINV1, a clock pulse CK is
inputted to the gate electrode of the p-channel TFT 502a that constitutes the second clocked
inverter CKINV?2 and an inverted clock pulse CKB is inputted to the gate electrode of the
n-channel TFT 502d. o

The source electrode of the p-channel TFT 502a is kept at the same level as the high
power supply electric potential Vdd and the drain electrode thereof is connected to the source

electrode of the p-channel TFT 502b. The drain electrode of the p-channel TFT 302b is

connected to the drain electrode of the n-channel TFT 502c¢ and the souice electrode of the



CKINVI_1 of the first stage SR 1. In other words, the first clocked
inverter CKINV | 1 receives "H " electric potentlal upon input of the start
pul se SP, and receives a clock pulse CK and an inverted cl ock pul se CKB as
wel | . The n-channel TFTs 501c_1 and 501d_1 of the first clocked inverter
CKINVI _1 are turned ON. The electric potential of the output term nal of
the first clocked inverter CKINV 1 1 is thus set to the Iom/pomer supply

Crver ter TRII LT op% o ek (P Qb hpqfief tF?h{gh{eiﬁf A TP <

poi nt, the - T5 nnel TFT 502 t he secon

cl ocked "MV CFt QCF[}?% ?\i\)g gftm{e%geiiggd é‘th‘éf‘ Latthe s3mg Weg af’f—'lr‘—e oy Rovar SR Cilﬁul se
CK and inyerted cIo $/g 'ﬁ @ﬁB that are |nputted to the gate el ectrodes of
the TFTs i€ ROUEHI 5Fg 1he esyin Hectindae Pt Higrchappt! i R The)2%- adampenngi it T
501a_2 and n- channel TFT 501d_2 of the first clocked inverter CKINV 1_2 of
t he secormd2sfyyeasihe oppphissmiomofile secendelrcksdlinertekKCKRIV2nvert ed cl ock
pul se CKB that are inputted to the gate el ectrodes of the TFTs 50la 2 and G
SO d 2. The p- dhanmsiteT NV 50@anpsehol mp-chanmmebTFT BI360RIchin-dfanhdi el SR S03d

cl ocked inverter CKINV2_2 are both turned ON by a clock pulse CK and

i nvert ed Alsowke pleksedeCiiBihe pathaand THPG03ed kept bhthegaine letetal tigdrigh gfowtehe
TFTs 502a_2 and 5()2d-2, and "Lo" electric potential \is inputted to the

i nput t ersopplleleafrict fitersiacvad asd 0 dkelcleBy@ieto? the KENMAeI2r FTTHEIaaE ebghectelgo hi gh
power supply electric potential Vdd is outputted fromthe output term nal

of the sechd fdcaskedr ihbviedhhitel TN 2. A'seu&te?aﬁeetrwcshhe hRgarkC PR sphpcked
inverter CKINV2 2 outputs "H " electric potential. Next, a clock pulse CK

and an "?é’ﬁ%ﬁt% e%l Qfk 19&&1%?8%&5“115{{“% fghé}ﬁé eEDi%rB?)‘?Jnn]_lW jdjmtelelkgh tEer

the first c I nverter |rst st age

hand, th ann 02d,1 is n second cl ock i.nverter
ORI N2 1 R dteﬁftﬁ §]§_3i 2 Bl BT S ' e}“tpé‘r tetﬂk‘l“ﬁf/"@%ei“\’%‘er
i nputted i.nput ter cI ock i CKI NV2
t hr ough tlﬁg( ﬁsﬁpfdg e'leRW)‘{ns ?H‘edt ﬁ*&ﬂ“%if@gg %%tdd‘n an "H\ll%'lg(&abb%‘?”ierﬂ?_er%‘ti ng
the polarity of the output SB 1 of the first clocked inverter CKINV1 1 is
i nput t ed oBPUf iteminabett the 8aTteNYof the second clocked inverter CKINv2_1.
This input signal turns the n-channel TFT 502c_1 of the second cl ocked
i nverter CKI NV agaoelettrodetifa prelyrnnel HF o3 gyt oftthe fishelocksid intrates EEINY 1 _i
clocked inverter CKINV2 1 is set to the | ow power supply electric potenti al
Vss. Thabfitle, i-thh@ iDatrpuiralSBinibeof stigdreresdeena clokch pkised GKvaar ineertcOKt b2 plsé s
"Lo" electric potential.

CKB is inputted to a gate electrode of a p-channel TFT 501a_i-1 of the first clocked inverter

CKINV1_i-1 of the (i-1)-th stage.

P-channel TFTs 501a and 501b and n- N-channel TFTs S01c and 501d that constitute
the first clocked inverter CKINV1_i (i is a natural number) of the i-th stage are denoted by
501a_i and 501b_i, and S01c_i and 501d_i, respectively. Similarly, p-channel TFTs 502a

~and 502b and n-channel TFTs 502¢ and 502d that constitute the second clocked inverter
CKINV2_ i of the i-th stage are denoted by 502a_i and 502b_i, and 502c_i and 502d_i.
respectively.  An n-channel TFT 503a and p-channel TFT 503b that constitute the inverter

INV_i of the i-th stage are denoted by 503a_i1 and 503b_i, respectively.

Fig. 7 is a timing chart showing an ideal method ot driving the shift register



On the other hand, "H " electric potential is inputted fromthe first stage
SR 1 to the input termnal of the first clocked inverter CKINV1 2 of the
second stage. A clock pulse CK and an inverted clock pulse CKB turn the
n-channel TFT ~U | cf_2 ON. Thus, the output termnal of the first cl ocked
inverter CKINVI 2 of the second ~ty~e is sct to the | ow power 7 supply
electric potential Vss, and the output SB 2 of the first clocked inverter
CI<INV 1 egon ge ,Qbt "L ectr tla A cl ock

out se. o Tl 28 sBERTRErE 2% 01 0 Bar el tRlT b drﬁc%*ﬁahwetrel

SO a_1 of the r cl ocked |nvert of th flrst S AL this p0|nt
a start pul se gjlbe i ’fh’&‘?g“feﬁﬁ‘iﬁeivéa %FktFH‘éﬁe Bran t“l’f&”??a‘gﬁ%{hﬁlgﬁe %;'L(Eﬁ efjaiged of
t he flrst cl ocked jnverter is also ON. Accordingly, the output termnal of
the firsttYcnyekBy theppiiyrofcke Reek pube ¢lheanq ¢ startsutgeSt s 18 éhe figst aecked gh
power supply electric potenti al Vdd and the output SB 1 of the first

cl ocked iimxesier EKIDMlal o6 thafirst glage SRi_& poteprtdaslockT pelso (I issinpftiedhe the r st
cl ocked inverter CKINV1l and second cl ocked inverter CKINV2 are changed as
descri begagbdearodthd tbeippiinsned 13T thin_ i ewmdectlovle psbadds iamputtetls cut put t ed
whil e each output is shifted sequentially fromthe inputted start pul se SP
by hal f alepodeothe alchoknepTFFSOCK.1. Thestahiphilse S€d$ Bipenedsibohdgitdcletgoded of
outputs pulses in this way. In contrast with the shift register structured
as shown thd) Féifhnnd, TFMEB@10 § anc M-EHanh@OTEres0that oPURPUTS dloRkdd enwidfepi Ned
f r om NAND operatlon of output signals S of adjacent stages. An exanpl e of
this shifd ister is shown in Fig. 10. In Fig. 10, conponents which are
identical withThose in Fig. 4 are denoted by the same reference synbols

a_nd e_XpI anat i Oﬁetrggtrloexfgf %‘r‘xﬂeé artbﬁulg)&t) gg(théb‘%)afhﬁ)lg«% Cﬁljmao nvgnheed loct,lr| fkage

circuit SRi and an o ura nunb
equal to smal ler t |t SR i+1 are |nputted to an i-th
NAND ci r INEN W“"#ﬁé“P%P%CW§MEﬁ%$rCU|t NAND i outputs an i-th pul se
SWP_i The pulse SMP_i is an output pulse. of the. Shlft register. Fig. 11 is
a tinming chart % 8rtaPyes t$8d180¥npaﬁt¢f\ntm¢h@c frpus Heming! efi Beehirsk ictrrked invertgr

1(). The eration in Fig. 10 |s identical with the operation in Fi 7
until M\{lajlngf t@gtfmts{(qgﬁgSR In other words, the first clocked inverter CKINV1 1

receives “Hi” electric potential upon input of the start pulse SP, and receives a clock pulse CK
and an inverted clock pulse CKB as well. The n-channel TFTs 501¢_1 and 501d_1 of the
first clocked inverter CKINV1_1 are turned ON. The electric potential of the output
terminal of the first clocked inverter CKINV1_1 is thus set to the low power supply electric
potential Vss. That is, an output SB_1 of the first clocked inverter CKINV1_1 of the first
stage is “Lo” electric potential. At this point, the p-channel TFT 502a_1 and n-channel TFT
502d_1 of the second clocked inverter CKINV2_1 of the same stage are turned OFF by a
clock pulse CK and inverted clock pulse CKB that are inputted to the gate electrodes of the

TFTs 502a_1 and 502d_1.

On the other hand, both the p-channel TFT 501a_2 and n-channel TFT 501d_2 of the
first clocked inverter CKINV1 2 of the second stage are turned OFF by a clock pulse CK and

inverted clock pulse CKB that are inputted to the gate electrodes of the TFTs 50la_2 and

6



shifted pulses S 1 to Sr fromthe output termnals of the first stake
circuit SR1tother-th 8 stage circuit SR r is conpleted. Thereafter
out puts of adjacent stages are inputted to the respective NAND circuits,
NAND 1 to NAND r-1, and pulses SMP_1 to SMP_r-1 are outputted sequentially.
In this way, the shift register shown in Fig. 10 outputs pul ses. The shift
regi ster shown in Figs. 4, 5 and 10 needs a snall nunber of elenents to
constructspggcircuit. Accordingly, only a snall |oad capacity is required
and the operation at high frequency is relatively easy. In general, a shift

regi ster oper atigs %@ﬁ&%lh%@oﬁﬁfac?g@a' X-c?@ln’eﬁm?gzrc@”@ﬁs'iheegéléﬁ!éd tRodil§

anpl i tude voltag si gna pul se a pul se. power

supply voltage shift, reqist is usually s to,about .10 V Pul

i oal s SuneRRCRIT2R s bUE RGO By iRk olief ety ARGt aloe plibe R icn

regi ster are usually outputted by a puls ignal controlling circuit that

i s formed @R pulgt & %&%‘%FICF@%B’&W%& Is %Hz"‘—&u?‘@é(ézidg%’a?“dco[rﬂ rgEdtiifg
circuit normally outputs a control signal with an anplitude voltage of
about 3. Poigntilelsaifppuitedide thel nage tesminal of| e serefithicloskepuntesigr fEIHIN2 Pul se
signal generating circuit is usually increased by a level shifter or the

li ke to Mhachorapbehighhmveavepdlevlettriapotehbalpbivkis eitpicy (ool thagetpot tarménas hi f t
regi ster before inputted to the Shitt register. Now, assune that the signal
vol t age of the pedond SodgBdlintdtebKINMR 2edid othar sturdd, thegé®harclockeddhverter
increased by a level shifter or the like. This corresponds to the case in
whi ch t heKIswer 2sulky“Hioklcagie potatislespondi ng to the el ectric potentia

di fference between the high power supply electric potential Vdd and the | ow
power supply ehggt fi GodOh R CRl andss) in9brtdd@o&d BN K H Rahs GRNSEHahHiierihe
shift register of Fig. 4, nanely, the power supply electric potential of
the shif ¥ iS: | - i e; welt.a fo rey p SP
and ol oc oéﬁqs@ﬁo‘é@ﬁﬁlﬁ e 958 AdRBd ‘h{l}%{tgrgéksdrl]wgg ¥Pl2HR iﬁ’tﬁve{sﬁﬁ §. pHlSfe

e operation o regi ster I's case W |

be d i hed w th ref i.m h Fig. 6. F ' '
ot ructur 8161 e i promag s T SEkgl " FERHCPR sEa oo RGN ¢ ne

power ;uggg¥%yohtage of the shift register is 10 V (the high power supply
el ectric ftial vdd is () V and the | ow power supply electric potenti al
Vss is 0 V) and the anplitude valtage of pul se signals such as clock pul ses

and start pul ségeogtpyt OB gfghe dhy dogked drvesiep (AR Lo, 1 ThrMted HR the st i ¢
potential which is corresponding to "Lo" of the pulse signals (the | owest

el ectri ctosmimahtof 4hg s¢oond stocked Fvsrtey GRINYRel direeghy the ipwrsntNY_Lwhit Athies
corresponding to "H " of the pulse signals (the highest electric potential)
is set twoBls5a\siginé obtaistd I} ookehgi the @otagity CKIithdvadutpst $Bclsédhe fitse rchcked
considered a case in which a clock pulse CK and an inverted cl ock pul se CKB
are i npuidvetet GKIRNVL_dnds tifpmugate dleebdipuoderndhalt be the chenneklotked Sfidater

receives the electric potential which is corresponding to "H ™", in this
case, 6. TKINa2d]. atrhish@ps@s@ndli fens thaen-gRéreE TEqt 50Zte 1 06 theesddosdatertd TFT
5() 1 d receives the electric potential which is corresponding to "1Jo", in

thi s casgveder CKINV2_{ ). Stath® whilahPoalpan@hniddt brald dedfd ddigedishaenel

TFT 501d are ideally both turned F. However, the follow ng problens arise

because I; I IMVEert e
Qecaus S%ﬁpﬁ@ ﬁ%%@t e &»@ ?wé’xfjsg ;ﬂgcevﬁgptwa%ogg% 0d iThielst 89 oflpRAESBPHLE

the second clocked inverter CKINV2_1 is “Lo” electric potential.
On the other hand, “Hi” electric potential is inputted from the first stage SR_1 to the
input terminal of the first clocked inverter CKINV1_2 of the second stage. A clock pulse

CK and an inverted clock pulse CKB turn the n-channel TFT 501d_2 ON. Thus, the output

terminal of the first clocked inverter CKINV1_2 of the second stage is sct to the low power



In the p-channel TFT 501a, the electric potential of its source el ectrode
exceeds the electric potential of the gate electrode thereof. In this
exanple, the electric potential of the source el ectrode of the p-channel
TFT 50l1a is 10 V that is the high power supply electric potential Vvdd and
the electric potential of the gate electrode thereof is 6.5 V that is "H"
electric potential of the clock pul se CK or inverted clock pulse CKB, and

the el ec t] ol S el,ectr od gate
el cct r odcupy §RERG dofail bl t’ﬁr e D DS e AT e
el ectric IPOte”td% of the f el ec&ln?de W|th respect to the electric

potent i al " Or P &S (E"é“ c C16HE RO p-channel TFT) is -3.~ V or nore.
in other words,, if the a | ute val ue o the th shold vol tage of th
p-channel TFT g(‘ilﬂ?%l‘ pulsg L4t prdt ap poygried < °9k PHISE é)( B RguRdprTin P~@“E531|EFT
undesi r abl urned ON to make its source-drain 10 conductive. Sim/larly,
in the n» Q%’ﬁdd@lthqﬁﬁtwed inyerten fcthe ifiest stnge AV-al Abthis peins gptarepdpe P rinde
is below the electric potential of the gate el ectrode thereof. In this
exanpl e, nphiapeltasicand; therpbore thei pathaphel THE sy & of Hledirst dokekedfinvtehter is-atdva@Nel
TFT 501d is O Vthat is the | ow power supply electric potential Vss and the
el ectri c Avodrditiglylthoodutpitategring «fl the titcsp dbckdieineafieri SKINL VI dthéit firs stdge'is

el ectric potential of the clock pulse CK or inverted clock pul se CKB, and

the el ectétits tRohi@Atgodler difflLERBER JotinviieVidd Bfd BRWESit SRS GtdraRe figididched gat e
electrode is 3.~V If the threshold voltage of the n-channel TFT 501d (the

el ectri c;RRieMHiahs afiiteNRuitdidetiapct rode with respect to the electric
potential of the source electrode in the n-channel TFT) is 3.5 V or |ess,

the n-channel T5T ks 5 udsadr ablicationsd QRN eaR 4?9606@0%%&%%9#6“

lines in the timn eoperatlono e shi register

TFTs thap§Rey fﬂF%ﬁans%ed %ra%yfn‘b 8%&0\%\' G4e dufh g‘s o‘%ﬁﬁ? e‘%ﬁ?ct.@@%? Logd tﬁbq‘?vfh

At this point, npu PR nal

first clocked rter INV1 ., 1 o thef t sta SRlass

i ng. cRabted RATY F?%O%wamft?iww v a0e SR S |
sync with the clock pulse CK and inverted cl ock pulse CKB.. The output from

the i nvefFYds of crwcklp%sre e ﬂ“? ghift seeazier sapva i E’énﬂ)@éﬁﬂuﬁ)i’uée‘imi RISt dr awi ng)
is inputted to the first clocked inverter CKINVL 2 of the second stage SR
2. |f the pul sh eangagiiwith the shiftpegisteristiuckied aseshpwpdn Fig dgbersm® 4 shiff rpgipiat t ed
to the input termnal of the first clocked inverter CKINV1 2 of the second
st age SRiRt anigutsheepuise hbainell AT NAND Dpetation ofi oulpdt bigndFB ¢lsadjagenestag®N due
to the probl ens described above, |eak current flows through the n-channel
TFT ~0A cA2 enadhpte chénneliftTiedist0 IdshbwiNn Fig. 101 sin Bak 10ucomepinens whiomang,
the output electric potential SB 2 of the first clocked inverter 11
identical with those in Fig. 4 are denoted by the same reference symbols and explanations

thereof will be omitted.

An output S_i of the i-th stage circuit SR_i and an output S_i+1 of the (i+1)-th ((i+1)
is a natural number equal to or smaller than r) stage circuit SR_i+1 are inputted to an i-th
NAND circuit NAND_i. The i-th NAND circuit NAND_i outputs an i-th pulse SMP_i.
The pulse SMP_i is an output pulse of the shift register.

Fig. 11 is a timing chart for a method of driving the shift register shown in Fig. 10.
The operation in Fig. 10 is identical with the operation in Fig. 7 until sequentially outputting

shifted pulses S_1 to S_r from the output terminals of the first stage circuit SR_1 to the r-th



CKINVI 2 becones | ower than the high power supply electric potential Vdd

(i ndicated by a broken line 401ln in Fig. 6). On the other hand, if the
pul se signal S 1 outputted fromthe first stage SR 1 is not inputted to the
input termnal of the first clocked inverter CKINV 1_2 of the second stage
SR 2 and the p-channel TFT SO a_2 that should be OFF is turned ON due to
the probl ens descri bed above, |eak current flows through the p-channel TFT

~Ay2 an - chan TET 50 urrent is flow ng, the

out put - orB; FIERL SRengy 3?"*@&‘@? of Prgier i But Popdiatant Roeiocas TeBRRY g 1hS
becones hi her t the | r.sup el ectric potential Vss (indicated
by a brok® eqtivﬁeﬂgglﬂ) c?rﬁ”‘fﬁl % 1‘IJ‘I‘?eIQ -F?;@rs A etbre nMPLhke SMPack 9% t he
third stage SR 3 and its subsequent stages and the |eak current causes the
out put ePB@PEi¢Esagaendiatly g IHSBSowdyt the shiftrregister shokadn Figy ¢0 peipuGHuUNeS: of the
stage in question to fluctuate fromthe ideal operation .shown in the
timng chart oﬁhFB@ﬂI?ng$SU@$mﬂHBEﬁ-abbvaj10meakpuﬁsdlhsmbﬂpﬁhﬂedeMQthe
input termnal of the first clocked inverter CKINV1 while the p-channel TFT
501a andconstheinmeircult-T Adcdrdinght, oahyoaikdalb®a@ferpaite it tegnieel OGN the wpearibn hit ows
t hrough the n-channel TFTs SO c and Ad (this current is hereinafter called

as | eak aighrfesguedy ifretipBlyRIasylFTs) to output a [ower electric potentia
than the intended output electric potential VvVdd. Also, if a pulse is not

inputted to the hdhBwl, 4Gt Qpetafi® With Bt peiveCkBHIy VIYSEL &t le
the TFT 501a andéTFT 501d t%%#méﬁgﬁ ﬁe CFE aréﬁﬁggne“ f% téﬁ?%g%%h¥ﬁ%ms

through h{;é%n]r;ﬁ de%%%%% gt t Do ASUSp T 4n8 Y ard ;ﬁ.\li%er%é‘%&r&f n?’?i:!: \%‘iitﬁﬁéo{ eak

current annel out put® a hi gher ectric'pote

i nt ended put. el ectri SS. Mhen the | eak current is |arge, |t
IS |npos§?%h'e?§£r lﬁu%ﬁﬁg md?%g%tﬂzts SB shift. In this may the shift

regi ster cannof per.f orm out ornal to | function
Whan the TeTs . PHSE MBS flach PERRS alstart e ke Pt BeribregRlars
agai nst the nal function caused fron1the reason ahbove, a conventional shift
regi st er UWalgiopuitipdi by e Byl sieBalqearolliae £irgpih ehat ¢hf0§@e@@nahanalesqrml bul se

SP
substrate. The pulse signal controlling circuit normally outputs a control signal with an

amplitude voltage of about 3.3 V. The amplitude voltage of a pulse signal outputted from a
pulse signal generating circuit is usually increased by a level shifter or the like to reach about
the same level as the power supply voltage of the shift register before inputted to the shift
register.

Now, assume that the signal voltage of a pulse signal to be inputted to a shift register
is not increased by a level shifter or the like. This corresponds to the case in which the
power supply voltage (corresponding to the electric potential difference between the high
power supply electric potential Vdd and the low power subply electric potential Vss) of the
elements that constitute the shift register of Fig. 4, namely, the power supply electric potential
of the shift register is larger than the amplitude voltage of start pulse SP and clock pulse CK.

The operation of the shift register in this case will be described with reference to a

timing chart of Fig. 6. For the circuit structure of the shift register. Fig. 4 is referred to.



after the anplitude voltage of the pulse signals is increased by a | eve
shifter to the level of the power supply voltage of the shift register. A
di splay device with a driving circuit that has a shift register including a
| evel shifter is taken as an exanple here. The level shifter in this case
may be formed on a substrate on which the driving circuit with the shift
regi ster and a pixel portion which receives signals outputted fromthe

driving cAdsametthdtQhdipsRtayupply (OB A'tRe Em&%glm(er: hd §o &u ﬁé h dw%rfsabél?d a
panel substrate). Alternatively, the |evel shrfter a

single Cré(éért]ﬁéf ;gét&t?d‘i’%ﬁﬁ@ﬁ@%dcthc bt &oars%.hglgteﬁ&mé emn%q ﬁtdo@g I?J Ge !f

the | evel i Is formed on a sepatate s rate Tromthe pane

Substratemepqgﬁo%U¢oﬁt%g98f blig: BERILNERNS ok IR XS] (RATLLON.OL64PI ] B1GC

area I n t% on, ower ron 1s Iarge

the wirin aci.tan ring resi nce.are Iar at a.con tio
bort1on Bl ieRAsG | Byl he el PR HERER i presPiiehio Moot dibetiat e
On the ot her hand, |f the | evel shift er is_formed on the panel substrate,
the fol | cU#Ml (Rokpusst siscliss poteptiglhis pg n‘@s3?ovvﬂﬁ‘ﬁc‘i‘?ead?ﬂ”(‘)%I?Oi?mlélewbkha‘ﬁd a
start pulse SP are |g§ptted are Larg in | oad capacitance. Therefore, pulse
si gnal s Feekspesdimgdd 0K @ thespulesign (thedtiglest Pedtiepamtin)ds getp 64 Yon t he
buffer output after level shifting to cause timng deviation due to signal
del ay. | n ordeMhedirgraoded itviesepUKEeViiigiealisdf r Gherbéd enpsdlateldedsase mewhighr ent
supplying ability of the buffer has to be enhanced. As described above, a
shift regi doek puMde CK ahdan éanveetee tlosk plise CKiBameapunad shepaoehd siehater dé@rodas
probl enms such as difficulties in operating at high frequency. noises in

power supyglt¥e picR@fel TPT 5B1h HPR e iiReléAiic pbREGNBIMich kZorredgbn@indad “HY”, in
i ncrease the anplitude voltage of inputted pul se signals, a shift regl ster

can enpl QYisRadce¥8l v 30i fdt @ daHeBifle, QRe BatPRRBIoEMIShE ﬁlcﬁaﬂ{el q’F*l'%‘(ﬁh r&Qivek er
formed on a separate substrate fromtRe panel substrate. In either way,

however, tﬁ@?legtﬁcﬁ)to{en?gf \%’11%5 lg@gnr ‘%89& Sg‘fo hﬂ&l Lfﬁi ttﬂ? 9{ ff3| C\ul tfnéﬁls ate, the

operatin NoOi SES 1 n° power ’supp ‘1 nds, ar’ge area
for lacarmat, NP i LONSURE AN ool 00 e koot e o
PrObLeTe S, e Ton OF LG Lo el et M ST L oot e !
snal | er n'%lelétlgge Svoalnt at%g Ehr!:arg)vJep(Sau p?w\(,aorltasgppl y voltage of the shift
regi ster.pt 1s smaller than the p pply g
In the p-channel TFT 501a, the electric potential of its source electrode exceeds the
electric potential of the gate electrode thereof. In this example, the electric potential of the
source electrode of the p-channel TFT 501a is 10 V that is the high power supply electric
potential Vdd and the electric potential of the gate electrode thereof is 6.5 V that is “Hi”
electric potential of the clock pulse CK or inverted clock pulse CKB, and the electric potential
difference between_th_e source electrode and the gate electrode is 3.5 V. If thithreshold
voltage of the p-channel TFT 501a (the electric potential of the gate electrode with respect to
the electric potential of the source electrode in the p-channel TFT) is -3.5 V or more. in other

words, if the absolute value of the threshold voltage of the p-channel TFT 501a is smaller

than 3.5 V, the p-channel TFT 50la is undesirably turned ON to make its source-drain

10



Therefore, it beconmes unnecessary to formoutside a panel substrate a |evel
shifter for raising the anplitude voltage of a clock pulse and start pul se
and to input to the panel the clock pulse and start pul se which have been
subjected to level shifting to raise their anplitude voltage to the |evel
of the power supply voltage. Accordingly, it is possible to solve the
probl em of increased power consunption due to the wiring |ine capacitance
and mﬁriqgmghggmresistance between the circuits on the panel substrate and
the level shifter. Further, according to the present invention, it is

unnecessary to f.or,m,on angl s I l.evel shifter..for raising,the
oot uda vol tat BB BoRRRsnRLERL S S8 a8l 45 Rhyhl cEei e
lines th | oc | se and start pul se i C ave been subjected to | evel
ChiTEi o Doke e Bikehic, AOEnE iR RS aliiesoh, Rt ot et Rhitipler tenglei gnal

lines is suppressed and the shift register can o?erate at high frequency.
An i nf | ueRREEiBE Ohdresiruress elegiodp thdhe aupnae! Tileddidaly BVstabes Yadpreroyved. | n
addition, according to the present invention, the urea required to place a
shift 14 supplcfleqtis¢ pptentiad s aad shaelectgc petgatialsijthe gptejeteciiade heroais 3.51'V
this way, a nmethod of driving a shift register at high frequency with | ess
power contbamist‘iLofi clestrpr pueniad ofitie dotkhpulpy 6 enmveuiehclask aulseiGiaB,afndathpower
supply line and a large area for placenent are solved. In the case of

enpl oyi ng:lédnge pdreweal diffarernig bavideadhe sdur@ Setode and arkead: ¢laseydeas 35t [f
constitutes the shift register has high current capacity, it is possible to

reduce fIiHg khadhoRNvolthge bk P n-BhRGEN TIET BOIEth dlec@ic ftdntihséf mg%ﬁ&ée@edtmer ter
due to current (leak current) caused to flow by a TFT in an state of the

first clagietshay & Ih%relécnﬁ;tqp(ﬁé}f?lel & 1R sSkeke elflRNe if iR PatLnYd i) 95 Ay BFT

that constitutes the second clocked inverter is set wde. In a’conventional

shift reqh%F@g,n_éhggneqﬁﬁﬁﬁl& mde?raggptgg]qd@ cked inverter CKINV2 in each

stage is I'ng a signal- outputted’froma first clocked converter CKINV
1. Accordingly,,in order to reduce the |oad.due to the second clocked.
Fverter . gat 5 A RERGld FRAOESHE Frds 0 b P Pk wbonE SeratREa’ e e
CKI NV2, nanely, p-channel TFTs 02a and 502b and n-channel TFTs 502c and
502d, ar de®pteemheniths yEIEhat should b QB aranugradsOo’ dugrtpsthe problems described

above.

At this point, if a start pulse SP is inputted to the input terminal of the first clocked
inverter CKINV1 1 of the first stage SR_1 as shown in the timing chart, the first clocked
inverter CKINV1_1 outputs a signal SB_1 in sync with the clock pulse CK and inverted clock
pulse CKB.

The output from the inverter INV_1 of the first stage SR_1 (denoted by S_1 in the
drawing) is inputted to the first clocked inverter CKINV1_2 of the second stage SR_2.

If the pulse signal S_1 outputted from the first stage SR_1 is inputted to the input
terminal of the first clocked inverter CKINV1_2 of the second stage SR_2 and the n-channel
TFT 501d_2 that should be OFF is turned ON due to the problems described above, leak
current flows through the n-channel TFT 501c_2 and n-channel TFT 501d_2. While this

leak current is flowing, the output electric potential SB_2 of the first clocked inverter

11



that constitute the first clocked inverter CKINV1, nanely, p-channel TFTs
~O a and ~A b and n-channel TFTs ~A c¢ and 501d, wth respect to the
respective polarity. For instance, gate widths of the TFTs that constitute
t he second cl ocked inverter are set to 1/10 of gate widths of the TFTs that
constitute the first clocked inverter. Note that all of these TFTs have the
sane gate length. In the present invention, on the other hand, a shift

register ¢RAey tE_eezsbé%oﬁlleQWep%ﬁEih?ﬂggjﬁg}#ts éhgﬁfsmigpoénamécf{)n@ma byde

vol tage t power supply vo egi's cau

probl em qf th curre Therefore, the leak current is reduced by
setting 3)5?%6"31“& i n&t {:LEFQ}S t hat consti tute a second clocked inverter w der
than those in t(ﬁhe prior ar(g For exanp there is considered a _case in
whi ch the absolQR Be\ihegdag 'fH’épélllgéétgn?bsi%ompbt&deffﬂméll’e st stageePRel BetQleen
the electric potential of a source electrode of an n-channel TFT that

const i t utiBPuitefljtpsthe dnpye keraninagh\ab rthe firpelqaked dmiefter CEENYHe? ohribe seseng Glaast

el ectric potential (corresponding to "Lo" electric potential) of a clock
pul se or Skveandeidie praherngd (IFeS) lapithae dhaubd Be gHifeisdimed (B duofo theeprablemannel
TFT is larger than the absolute value of the threshold voltage of the

n- channeldeddribed Bposs titdkngpriend Bowh ¢hrgeghe thei pdthanoél BF S0 hadneld pFefannblaTET
constitutes the second clocked inverter, it beconmes possible to reduce
fluctuatisonbi) owhppelthisl@gtdurenptswihgl thofoutpue efecirit patdnviak 88 P myend kstdue
to current (leak current) caused to flow by the n-channel TFT in an ON

state t h%ﬁoc‘&@@mv@rt&ecﬂﬁfw | peeeited higher t'h!ﬂ?fh% 16 pSQgﬁiL{E?fyeéiec@n@ﬁét@nt‘i AM&/ss

absol ute value of the eleciric potentla di fference between the electric

potenti al.; o r lect & p- channel TFT that constitute a first
cl ocked |(1nnvecrat?c(g:lr%?’g]flg‘r?'l%é?1 lﬁ% 4fo%ir eg s@ér and the hi ghest eI ectric potenti al
(corresponding-to :H " el ectric tent.i aI I S i.nverte

cl ock pul se i ngtl}f?t lallfroptéenomteno eF‘g{c li ’E t%ré: g8 g "I[E%m gu}i)qequen

t han the absol u ue of the thr eshol voIt e, ch TFT By
Sotti ng. WG FiHE gL Bt et S eI vﬁé’? &pr i} PRt iR Escand
cl ocked inverter, it becones possible to reduce fluctuatiaon in output

el ectri c (GOBRE phthestagera question te|fBickiste framehe dfealjgrerpidgpnashoumy iarife (“l“éa&
current) caused to flow by the p-channel TFT in an ON state that should be
OFF. Fur chatt abFig; 7.anot her TFT is added to the first clocked inverter. The
power supply electric potential is outputted to an output term nal of the
first clocked Aswiestrgredtaboorigha polse deimputied taofhetinputddumdal TEThe Argiclprdkd
whi ch has an anplitude voltage of the sanme | evel as the power supply

vol t age aivertheCKINVI widlithé prchammel TP SO &daridon-ahagpatiel'El 8QLd ateshofildtbeeO Bllded
TFT. The added TFT is turned OFF when the | eak current causes a problem
Thus, currehimdd DN, | @adénCH6we Mirbuyhiehnichamas! METE 3014 bh$ 50CH Ghkedurirgivast er
is cut. Thus obtained is a shift register that has no fear of malfunction.

16 Wt hefchRfePOMRAISE Néhkiddb@nt rﬁ&ﬂaﬁxhelrﬁglfsﬁk%utlé\(ﬂl LRwEPESctRiehoftihlumed | on
and which can operate at high frequency with | ow power supply voltage is

provi ded yas;inwshidd &fpdt eq@{r({%q)té}jﬁapw&i ng the shift register. BRIEF
DESCRI PTI ON OF THE %RAW In the acconpanying drawings: Fig. 1 is a

ci roui t i agr amahoungiShe & THRHE So Ae Bl f Uk ShEHAGRRUAL G A, the

present invention timng c showi ng a riving a

shift r e%lé[Wl WEite {hei’[r}:q" §(ﬁa angT‘?rl"eS%ﬁgshat Ql\{oei\lrl]é b BFF are turned ON, current flows

through the TFTs 501a and 501b (this current is hereinafter called as leak current of p-channel
TFTs) to output a higher electric potential than the intended output electric potential Vss.
When the leak current is large, it is impossible to make pulses of outputs SB shift.

In this way, the shift register cannot perform output normally to be likely to
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Fig. 3is atimng chart showing a nethod of driving a shift register
according to the present invention; Fig. 4 is a diagram show ng the
structure of a shift register; Fig. 5 is a diagramshowi ng the structure of
a shift register; Fig. 6 is a timng chart showi ng a nethod of driving a
conventional shift register; Fig. 7 is a timng chart show ng an i deal

met hod of driving a shift register; Fig. 8 is a circuit diagram show ng the

st ruct ur enslfunatishivhen MMJIFSk efat AGANI finfagh OPFbRAuAkESAIt [ nvention; Fig. 9 is
a timng chart showing a nethod of driving a shift register according to

the present inygnignio Fdrﬂ)fielggili%staﬂﬁ! %Hhﬁct%klag{l]@éa Y r%l'%gn ze%brovg,.t yre

of a shift register; Fig iS atimng char oW ng a net dri vi ng

F
a shift regi ' 1Qq. i nventjon; Fi 12 is irgyit
i agr am SR RAGAELHRY iy PuBL AR sl BUF TSR nul B 415 4 S b4 S
present invenption;.Fig. 13 is a block diagram of di spl ay. devi ce ha
ri ving AP e it LEEs OF Hit RUIF e bl I6HeoRe Dy Sl T i dRve! of
14A to 14F are diaqra shaow ng el ectroni c equi prent to which a display
devi ce witPHPRY UrSHRE Mdgﬁ?gﬁcﬂﬁme HYIe8!S% shift register of the present
invention is applied;, Fig. 15 is a top view show ng a manufacture exanple
of a shift regisdisplaycedii Wigh rodiiviag sirewie that ihgy anthilpeginpginchugingsa detedp
vi ew showi ng a manufacture exanple of a shift register according to the
present ishiflenti$ taken Risgan ¢fanige deweclhorevel shiter 3ok regseamamirhef foctnad eon a
exanple of a shift register according to the present invention; Fig. 18 is
a Ci rcui tsubltagr@anwbsishwhendyivifecistuitweitiuthe shift ragistat firid & gigelgioetiora®ioh @édaiyes O
the present invention;

signals outputted from the driving circuit to display an image arc formed (this substrate is

g a
gs.

called a panel substrate). Alternatively, the level shifter may be formed on a single crystal
IC substrate which is separate from the panel substrate.

If the level shifter is formed on a separate substrate from the panel substrate, circuits
on the periphery of the pixel portion occupy a large area in the display device. In addition,
power consumption is large because the wiring capacitance and wiring resistance are large at
a connection portion between the level shifter and the circuits on the panel substrate.

On the other hangi, if the level shifter is formed on the panel substrate, the following
problem arises. Signal lines to which a clock pulse CK and a start pulse SP are inputted are
large in load capacitance. Therefore, pulse signals such as a clock pulse CK and a start pulse
SP are dulled in the buffer output after level shifting to cause timing deviation due to signal
delay. In order to prevent the pu‘l_se signals from being dulled, the current supplying ability“
of the buffer has to be enhanced.

As described above, a shift register which has a level shifter formed on a panel

substrate has problems such as difficulties in operating at high frequency. noises in power

supply lines, and a large area for placement.
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Fig. 19 is a circuit diagramshow ng the structure of a shift register
according to the present invention; Fig. 20 is a timng chart show ng a

met hod of driving a shift register according to the present invention; Fig.
21 is a circuit diagramshowi ng the structure of a shift register according
to the present invention; Fig. 22 is a circuit diagramshow ng the
structure of a shift register according to the present invention; Fig. 23

is acircuit dirﬁ@d@mosmgr\%%gthgrl?rg)ﬁwdé%lﬂﬁ gaééu' nf,&mr 8gi.81 equh"f‘&(fé)onq ng to

the present invention; Fig a circurt showPng’t'he structure

of a shi t he resen 5is a
circuit é}agrghféﬁ%ﬁﬁgﬁa?ﬁh” ég% r%éo q‘l%?fieyg %§PEFmQE@6WdIﬁ@“P§ t he
present invention; 8 26A and 26B are dl? rans Ehownn the gate w dth of
a TFT; F Sﬁ#esfmh% BEbERsHaAEh BY CHIEE Wewi pewevsg;he shift rc%&ea.hﬁbpfoélemh%
present inventign, taken fromthe upper surface; and Fig.28 shows waveforns
in oper atichiging dffiquitics érgpeftrérngaﬁé\e%‘ip MRYICRYY> DRIESTINPOWIE Sunplekrasornde largse
frequency of S Miz. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS

[ Enbodi nse forjplasemienteui t di agram which is equivalent to the circuit
diagramof Fig. 4 as an exanple of prior art, is used to describe a shift
regi ster according to Enbodi nent 1 of the present i nvention. ldentical
conponents with those in Fig. 4 are denoted by the sanme reference synbols
and expl anations thereof ar8UMMARYIOFTIHE RWVENTI@NI ster of the present
invention receives a start pulse SP and clock pulse CK with a smaller

anpl i tude vol t 88@bfeBASE O WrdseURRNYioN ¥ thRESork 4O HFRIRONEHINGeiReihgl ROtde C

from the above problems and a method of driving the shift register.

A shift register of the present invention receives a clock pulse and start pulse which
has a smaller amplitude voltage than the power supply voltage of the shift register.
Therefore, it becomes unnecessary to form outside a panel substrate a level shifter for raising
the amplitude voltage of a clock pulse and start pulse and to input to the panel the clock pulse
and start pulse which have been subjected to level shifting to raise their amplitude voltage to
the level of the power supply voltage. Accordingly, it is possible to solve the problem of
increased power consumption due to the wiring line capacitance and wiring line resistance
between the circuits on the panel substrate and the level shifter.

Further, according to the present invention, it is unnecessary to form on a panel
substrate a level shifter for raising the amplitude voltage of a clock pulse and start pulse and
to input to signal lines the clock pulse and start pulse which have been subjeeted to level
shifting. Therefore. an influence of dulling due to the load of the signal lines is suppressed
and the shift register can operate at high frequency. An influence of noises of the power
supply lines can also be suppressed.

In addition, according to the present invention, the area required to place a shift
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potential difference between a high power supply electric potential Vvdd and
a |l ow power supply electric potential Vss) of the shift register. Here,
each stage of the shift register has a first clocked inverter and a second
cl ocked inverter. The second cl ocked inverter CKINV2 has p-channel TFTs
502a and 502b and their gate width is set to 1/2 or nore of the gate width
of p-channel TFTs Q1 a and 501b of the first clocked inverter. The gate

wi dth of regisldr Is RAb@d'seic@uSeePsftbEe dhibcedsaly. gat e el ectrode portion, that 19
overlaps a sem conductor active |ayer of the TFT, in the perpendicul ar

W ih roforence o e ag SEABESE Byl £ lilhRer & A Tt d o] BalPRRE 1T

a-a' of FEig. 26A corresponds, to Fig., 26B. Denoted by 3000 is ubstrate
M th an ToBUmREO G Rl RERas B brdbierlh S e e Bteiive r syey T580RI %,
gate elegééode; and 3001, a 9ate insulating film The sem conductor active
layer 308E8971e fosglagerRend BEP%94Ad 3002b whi ch function as a source region
and a drain rsﬁion, and has a channel region 3006. The %ate width is

i ndi cated by W the e3¢ of camlayirs theabevesqriges Brthofelf gp¢and ciepked dyverter that
conposed of a first clocked inverter and a second clocked inverter. The
second cFewskeidesi thy ehifletegistes bas BighrmverentTepacinRé iamassiizie taumsiuch dpetugtéaareingi dt h
is set to 1/2 or rnore of the gate width of n-channel TFTs ~Oc and A d of
t he fi r soutphtodéatuic potemia ef a fithelacked wmertaralpate Cyrant (laaksaoent celssdke dow
inverter CKINV2 in the circuit of each stage is enhanced in this way. Wth
t he enhabgadlElin enON apacHT e firkeciodiied 'inwdree that shqadd eatORH. (Theghthp gaer
supply electric potential Vdd) output fromthe second cl ocked inverter

CKI'NV2 cadtth 8El4 TETTihdd bkt tht BecOHd BlotbkRl iRedrick & ROWRRL i al SB due to | eak
current of n-channel TFTs of a first clocked inverter CKINV 1 in a shift

register that fneé:@&l}\_?gt?]tif%ﬁ?gkﬂfttre Hlsé?hesg)nlggﬁgk(&%céé?&t&:{g& fift{‘(jetrtlar KGR er

anplitude voltage t e power supply tage o shi register. In
t he sane, er : the."lp" ré ¢ pot i8] r y

el ectri cmg% ent tla%? @2@%{&8&%%{@%?&% uﬁg& stlé%gn% tng%gE}é:é&Jl %\élgfe{?éeéf @W\ﬁ/& can
reduce fluctyation in output electr]j otential ;SB due.to | eak current. of
p- channef*FETE8ls lna(’flr‘]iie"r § ‘%BF%‘:C%’&QO?%@%CP&% © ERINE CT(?C(E‘?‘Eé“V(?HE? FCORIGP the
shift regjster stryctured as apove js desgcr] with refere to a timng
chart of TETymatonahGledhe bR oot by e e GG e PP SUTTEL |EFo o0 sk did
potential SB due to leak current. In Fig. 3, a broken |line 301n shows

fl uct uat ?&® and Ibgl@a@ggl Efﬁci(}acdmgoi()@ﬁ,t grg|often fairly smaller than gate widths of TFTs

that constitute the first clocked inverter CKINV1, namely, p-channel TFTs 5012 and 501b and
n-channel TFTs 501c and 501d, with respect to the respective polarity. For instance, gate
widths of the TFTs that constitute the second clocked inverter are set to 1/10 of gate widths of
the TFTs that constitute the first clocked inverter. Note that all of these TFTs have the same
gate length.

In the present invention, on the other hand, a shift register receives a clock pulse and
start pulse with a smaller amplitude voltage than the power supply voltage of the shift register
to cause a problem of the leak current. Therefore, the leak current is reduced by setting gate
widths of TFTs that constitute a second clocked inverter wider than thosc in the prior art.

For example, there is considered a case in which the absolute value of the electric
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20 SB 2 due to |l eak current flow ng through n-channel TFTs SO c and A d
of the first clocked inverter CKINV1 2 of the second stage. A broken line
301p shows fluctuation in output electric potential SB 2 due to |eak
current flow ng through p-channel TFTs 5() 1 a and ~O b of the first

cl ocked inverter CKINV1 2 of the second stage. By increasing the gate wdth
of p-channel TFTs of the second clocked inverter CKINV2, the fluctuation

301n is . t f i ) t el.e i
ot ent ; af PSS e R Reqrd e lekfieRhinti hd bl RGO h SRR
Fig. 6. Y L NCF i t Ldih of . n-ch el TFETs, of. the second
ol ooked i Sopi b S8 SRkt PRy, e his B RS I BieCicert ot
fluctuation 401p. of the,output el ecfri.c potential .SB 2 due to the |eak
Current SO 5o PGP TED Oh P g I eTAL EDEKPH {5 b above
structure, fluctuation in output voltage due to |eak current of the first
cl ocked P& EEtoganl he nrchanncd dFTAslasgesitanithe Fsglule wiug fdhethasiprld vwitags i or
art, the p-channel TFT 501 a and p-channel TFT 501b of the first clocked

i nvert er of theas@neel ddd. oBytskeing hyifle theggiesyidth ofarp-gheinpelil i Thiiar cqnsBiutasdhes .
The p-channel TFT 501a has a gate el ectrode to which a clock pulse CK or an
i nver t edsabod klogktdsmvaks, it becampastpossdble Thecdoee AactnalionTiR Dutpdt tlebtrivgmtantight e

el ectrode that serves as the input termnal of the first clocked inverter.
What exaof thg fas dadked gnvefteqdiitd icomant @leak berapossasddwo fTowTisy rhe anchansel A& T ned
here. For exanple, a first structure has a TFT1 and a TFT2 and a second

st ruct ur & 4asONkAé NadsHWISHE OERI ng positions of the TFTI and the TFT2.
Signals inputted to respective gate el ectrodes of the TFTI and TFT2 in the

second struct Ufea@ifor, Nfers qg%oﬁ"sﬁdér&?% %a&é’tﬂﬁhﬁ)s&iufcs@al% BF‘FﬁeUEl@ctail: rbo}té?)?iﬁle

second structure, wring is conducted so that a source electrode o

TFTI hasggn &g G&e{\il&:ncﬁxg Q&L 0 Baoge%tiglt b1 ég“&heliegrddg?&t hg&%&g}rﬁ? h‘h"‘

electric connection relation o source ectrode o e %irst
structur gdnsgtu?é) léllr firest eclloec%cq Cfrcliveert%} ‘of ttnee Sil‘l-lFftT %egr?sa}gr grpd %hle highest electric potential

(corresponding to “Hi” electric potential) of a clock pulse or inverted clock pulse inputted to a
gate electrode of the p-channel TFT is larger than the absolute value of the threshold voltage
of the p-channel TFT. By setting wide the gate width of an n-channel TFT that constitutes
the second clocked inverter, it becomes possible to reduce fluctuation in output electric
potential of the first clocked inverter due to a current (leak current) caused to flow by the
p-channel TFT in an ON state that should be OFF.

Furthermore, another TFT is added to the first clocked inverter. The power supply
electric potential is outputted to an output terminal of the first clocked inverter through
source-drain of the added TFT. A signal which has an amplitude voltage of the same level
as the power supply voltage of the shift register is inputted to a gate electrode of the added
TFT. The added TFT is turned OFF when the leak current causes a problem. Thus, current
(the leak current) which flows in the first clocked inverter is cut.

Thus obtained is a shift register that has no fear of malfunction.
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el ectric connection relation which is identical with an electric connection
relation of a source electrode of the TFT1 of the first structure, a drain
el ectrode of the TFT1 has an electric connection relation which identical
with an electric connection relation of a drain electrode of the TFT2 of
the first structure, and a drain electrode of the TFT2 has an electric
connection relation which is identical with an electric connection relation
of a drain ele A O, dt

n- channel TFT g%?gggnggﬁggﬁgﬁﬁg%l%L%§Q§§EH®$&?EE£ %%géﬁmpé d“%ﬁ@ngﬁ? can
switch t p a0 I T2 te e ectrod o

whi cha CPoRic RN Akuendy Gl 0BG el pOl%ee JEPeRig?Ru® R B el ¥Ran B

n- channeh TFT F éﬁ has a gate el ectrode that serves as the |nput t erm nal

of the fir¥PeNeIRULEHGerter. In the same manner as above, the p-channel
TFT ~O 1 a and p-channel TFT 01b of the second cl ocked inverter in each
stage of the shift register can switch their positions. The p-channel TFT
~O a has a gate electrode to mhlch a cl ock oulse CK or an inverted clock
pul se CKB is inputted. TBRIBE DESGIRIPTHIN OFGHIEE PRAWINGS e el ect rode t hat
serves as the input term nal of the second cl ocked inverter. Al so, the
n-channel TFT OltheapebmpaopiapdedwilgsT 501c of the second cl ocked inverter can
switch their positions. The n-channel TFT O d has a gate el ectrode to which
a clock pul se Elg.drisarciicnit elidgean choeingphd steudtikB of & shifprigised. acddrding-tohhainel
TFT 501c has a gate electrode that serves as the input termnal of the
second chagiftGnvepvester. In Fig. 4, the TFTs constituting the first clocked

inverter CKINV I, second cl ocked inverter CKINV2, and inverter |INV of each
stage of the Sbgglg Q%ﬁh EndiEMR tRivile QY Htt!:'xb‘}@@(yrﬂfng N TFTS
are not limted ereto a d may ta e a oub e gate structure or

mul ti-ga I with nore than two gate el ectrodes. 22 (Enbodlnent
2) Fig. %g?éhdg%%yéﬁlt di agram whi ch shows the structure of a shift
register in Enp r that.are

f hif
ot ol i ¢ P aE M hinttag RTBRANS Fstiod PP s a TR AR Rt o

and expl anations thereof are omtted.
present invention;

Fig. 4 is a diagram showing the structure of a shift register;

Fig. 5 is a diagram showing the structure of a shift register;

Fig. 6 is a timing chart showing a method of driving a conventional shift register;

Fig. 7 is a timing chart showing an ideal method of driving a shift register;.

Fig. 8 is a circuit diagram showing the structure of a shift register according to the
present invention;

Fig. 9 is a timing chart showing a method of driving a shift register according to the
present invention;

Fig. 10 is a circuit diagram showing the structure of a shift register;

Fig. 11 is a timing chart showing a method of driving a shift register according to the
present invention;

Fig. 12 is a circuit diagram showing the structure of a shift rcgister according to the
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The shift register of the present invention receives a start pulse SP and
clock pulse CK with a snaller anplitude voltage than the power supply

vol tage (corresponding to the electric potential difference between the
hi gh power supply electric potential Vdd and the | ow power supply electric
potential Vss) of the shift register. The above causes |eak current of a
first clocked inverter. This enbodi nent reduces the | eak current by the
fol I owi ng StfiUdenfi§n; ' N Fig. 1, an n-channel TFT 101 is added to the first
cl ocked inverter CKINV1 in the third stage that constitutes the shift

regi ster and ig. f 4 e : s .to the third stage. The
n-channel TFT quﬁﬁsgﬂ%gﬁsgﬁggﬁ‘?ggghﬁgﬁﬁggﬁeﬁﬁ%wgﬁl%ﬁﬂg¥CF8“gﬁh¥géﬁb$
than ~i, ﬁgd eqyalf%o or ﬁnaller'than r)y stage is denoted by 101 k. A gate
el ect r od&MOTeEHE" PR AMART 'HE#9%B1 k is connected to an output terninal of
a first clocked inverter CKINV | k-2 of the (k-2)-th stage. A source
el ectrode of tRESnltAdANEE arediagipmg shewing fletioaly eayinml tow ipeiwerdisplay| v
electric potential Vss and a drain electrode thereof is connected to a
sour ce eldedes with agiiving airceit havieg a FiHft rgistdr &f thé prebent irvestiorcis epiléed; | nvert er
CKINV1 k. Wth the above structure, a signal SB k-2 is inputted to the gate
el ectrode of tRe. b5 chatopeliewBHowtidg akmanufadnee ekarsple of ockiftdepinveatmtdifiKtdNV1_k
of the k-th stage. Wien the n-channel TFT 501d k should be turned OFF, the
si gnal Shielprésensinvémiongl ectric potential. The "Lo" electric potential of
the signal SB k-2 is about the sane | evel as the | ow power supply electric
potential Vss. FiEhes &f Hfop. visW SHowillg a madmitachlre ekdrhsic BOL SRkt BbisRf adddgdisg apal
SB k-2 is inputted to the gate el éctrode of the n-channel TFT ~()Id k, the
n-channehw§5£e%§nve d_k obtains a gate voltage (a gate-source voltage

u

V6~) of about 0 V and is turned OFF without fail. In this way, the |eak
current of n-cpanngl i TETs.£am De.AYRLARY | hlifichid Sk shiocked dnysrast
CKINV1 k of the®k-th s?age Clrcuit. Fg: b auy Elnlng Rhart?f dr& Fﬁg

the shift re ist%g of Fk%? | .. The fluctuation in output SB_1 of the first
cl ocked PHROEFERIC 1BF PEAT {1VFBEO%t age due to the leak current is not a
problemif a sﬁart pulse SP i s iqgutted in the manner shown in the timng
chart. In ot heF8ndf ds? Cirquk Hasrrmr e WingciRe ATHGivEOof rshit reghterpreadinglade the
fluctuation in output SB 1 of the first clocked inverter of the first stage
due to tPESIEHRCBIMEent is not a problemif the output SB 1 of the first
clocked inverter CKINV 1_1 of the first stage is a signal obtained by
inverting the Pigl &9 istgcigfuittegrimphowvag the atrectyrglof @ sBit register according to the
present invention;
Fig. 20 is a timing chart showing a method of driving a shift register according to the
present invention;
Fig. 21 is a circuit diagram showing the structure of a shift register according to the
present invention;
Fig. 22 is a circuit diagram showing the structure of a shift register according to the
present invention;
Fig. 23 is a circuit diagram showing the structure of a shift register according to the

present invention;

Fig. 24 is a circuit diagram showing the structure of a shift register according to the
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The output SB 2 of the first clocked inverter of the second stage is
fluctuated due to the leak current. On the other hand, the structure of
this enbodi ment is capable of preventing the outputs SB of the first

cl ocked inverters in the third stage and its subsequent stages from being
fluctuated due to the | eak current of n-channel TFTs. Accordingly, outputs
of the third stage and its subsequent stages are regarded as the legitimte
out puts Qfestiansdhiibh; regi ster. As described above, by adding the n-channel
TFT 101 to the first clocked inverter CKINV1I in the third stage and each of
its subsequent i ented.and.the shift register
can operate norF %%?ﬁéaﬁg\%ﬂ : gﬁg‘}%ﬂc %Hrogﬁl?é {hff)sggétﬁ yes%#%lgé%%“st re“rcc?réhn tgﬁﬁ? bed
W th refe;&ggtqnte% iFi,g. 12. This shift register outputs a signal obtained

fr om NAND oper B8R0t out put signals S of adjacent stages. Qutputs S of
the respective stages are electric tentials of those shown in Fig. 1.
Conponent s of ffﬁssgiﬁ’u?‘?f{&‘r%@eﬂﬂa”@ Wé‘?'get%F&%tﬁtW‘e‘QIOfWﬁFIT?those inFig. 1
are denoted by the sanme reference synbols and expl anations thereof are
onmitted. 24 ~ THe2% sheosunphapgiph ofithsuthifomegister aqehuling fosthe direseRteiavemioer t er
CKINV 1 1 of the first stage due to the |leak current is not a problemif a
start pultaken §Pni thejuppartsudace; and he manner shown in the tinming chart.

Al t hough the output SB 2 of the first clocked inverter of the second stage
fluctuat es dueFitg& Beoweakveformenh, opehaing| aichifatréginedoasrding tb nthergregear W t h
operation of the shift register since a signal obtained from NAND operation
of the otrventién £ the Regheficyofd MH2e first and second stages is output as a
sanpling pulse SMP_|I. By adding the n-channel TFT 10l to the first clocked
inverter CKINV1 in the third stage and each of its subsequent stages, the

| eak current is prevented and the shift register can operate normally. Note

that, no new p-¢ I 8 t he p-channel
T p o fgi lﬁﬁ?&&gg QESE%@%I\Y 6:§ Tﬁg Ph@%Eg%‘b Eqﬂlﬁcﬂﬁ‘ﬁ\/}@ﬁl T$ nel pTFTS

have bet igrbg lar act eristics than p-channel TFTs, and therefore, it is
i nportan 9 elﬁlgr&ré prevention of |eak current of n-channel TFT in
particular. Accgordingly, the above structure for. preventi | eak current is
very effecti ve.g‘ ‘I‘W”’tt%iéygfalr?’s"fh‘ ¥ Qus Btg’ttéﬁégcw‘g‘f‘ﬁéms%gﬂlg4r*éggﬂ“sﬁlxéI“P§’f
this enbodi nent, the p-channel TFTs 5Qla and 501b of the first clocked

i nver t er OCRIRVAL RSeH 1O datribeiar Shft reister prserding s Empedigreabdr oft be nserent
structure that can be enployed sets, as.an-channeI TFT 501a, a TFT that
has a sollVéetial eddengigd easrpaents gvith those imifdh $eweerenstpdpby the swma raference
potential Vvdd, as shown in Figs. 1 and 12. In this case, the p-channel TFT
501a i s synbds ind exphmeiddrsdhdreofarpernti@dnel TFT 501b in this order and a
drain el ectrode of the p-channel TFT 501b serves as the output term nal of
the first cl ocKedshifivegitter ofGKE NvisentAinothion staiustatat phisé SPamdkdodknfliey ed
sets. as a p-channel TFT 501b, a TFT that has a source el ectrode connected

to the hCghwhbwamasivpphyliteieobltigs tRot gowdratpplddoltide (kbnirésp@a&ﬁ%td Belectric
p-channel TFT SO Ilb is serially connected to a p-channel TFT 50la in this

order angogntthl &ifferBARCEIRNES th_ighhso»percﬁgﬁryeae&ﬁaf ofdnBalSPHY @8d aSlotNBowstt put

termnal of the first clocked inverter NV 1. §L As has been nenti oned

in the 3 e p-channel TFTs 50l1a and 501b in
a&&%ﬁy eliéggé F(?]t%?ag tgr%} 8‘I*?I¥e$shﬁf? rdRiBG

the first cloc NV 1. Tnh each of the two ways of placenent,

-ch | TFT 1 J ] t hej it T I

ehannel T eBRleRU 006 AR SIS ol DR RSB lfy SLARPLALEY one

h | ectrod ted t I I i tenti al

Ves, “as ket TEHIQE% SRARGSHEN Rrorve Y oBTleL TnTE R Sk SaB Bt
iall nected t h -ch | TET.5Q1c i i . i

SF oot 1o NEP RS Lo e e AER e 020156 Mk 26T, SUEuindy P e

first clgcéﬁ%ﬂ,i nverter CKINVI. Another structure that can be enpl oyed sets,

as an n-CRETASTVCTET 501c, a TFT

The gate width of a TFT here refers to a length of a gate electrode portion, that
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that has a source el ectrode connected to the | ow power supply electric
potential Vss, and the n-channel TFT 501c is serially connected to the
n-channel TFT 501d in this order and a drain electrode of the n-channel TFT
O d serves as the output termnal of the first clocked inverter CKINV 1. In
the first stage circuit and the second stage circuit, simlarly to the
first clocked inverter CKINV1, the p-channel TFTs 50la and ~O b of the

second clwe al BHPEINBHCISHIIWE 1§ 8orIME TR ih R JerR@8ichilaPBRectiDigo BreGhanRe!
TFTs 501d and ~O c of the second cl ocked inverter CKINV2 can al so sw tth

thelr POSikb@iSor dftidell® ARhkdiahaWas BLifbtd whth LBRAEN finl SSHRI AR 141 S
enbodi nent and the circuit 1 n each of the subsequent stages to the third
stage, t - channel, TFTs 5 .and ~ o first clock i nyerter, CKI NV
1 ther eo? g%%ﬁgls‘\%\f??ﬁketnh"ellg?c’ %(j)egl”i%i ‘]o‘ﬁs(f):f1 Etl)’é‘ Ee?}élgg?r% 8?5Sotr(1)eﬁ§t Tgﬁ%t u %“"[““h‘g?y can
be enpl o sets, as a p-channel . TFT Ola, TFT that has a.source gl ectrode
connect od008 5 hauren WBRaR Bapsing wrats OB o reneruct o e Ry Rl fra
Figs. 1 and 12. In this case, the p-channel_ TFT 501a is serially caonnected
to a p-cKalrescipds ashPGlnagricsingrlging by ol g ssmicoadietor sdvednryar P05 has
p-channel TFT 501b serves as the output termnal of the first clocked

i nvert er TERPMN\A002A e V2l twrhight funetiorhag a sawcpacgiom b ediraiatregiopsangd has a
p-channel TFT ~A b, a TFT that 26 has a source el ectrode connected to the
hi gh powshammgprskionel0861 r Tlee grod eivtth w&lindidated bn'W ini the dawangst he p- channel TFT
501b is serially connected to a p-channel TFT 5() la in this order and a
drai n el ectr od&adf stagreofpthe BhifinepistEFTs cothppsek ol e $irasidched owkpett arider sdcoad  of
the first clocked inverter CKINV 1. As has been nentioned in the above,

there areidck&d m¥gert OTRE 86@n@cloBRdN@l erldr has BQhan@NTFIO302d dhdt SR dfdntSheir
cl ocked inverter CKINV 1. In each of the two ways of placenment, n-channel

TFTs 101 g,:eQdidih 1884 15D LorGRtte DMHe Gt WL oS hhANETs 501 €A AP R thORRL
structure that can be enployed sets, as an n-channel TFT 101, a TFT that
has a sogL%%xp$g .ode connected to the | ow power supply electric potential

Vss, as shown 1N Igs. 1 and 12. In this case, the n-channel TFT 101 is

serially connegted to n-chann TETs .~ |d.and 5 in this order .and a
drai n el ectroadrpruim SPRRR et b stkked iR SKNG g FEPTonih %o
the first clocked inverter CKINV1, Another structure that can be enpl oyed
Sets,  asSaR® RERAIHEIN i1 WiD e PABHES AECrh Sl dhe i ERSHE ROHALL ed
to the | ow power supply electric potential Vss. In this case, the_n-channel
TFT 101 (Hekapya wp@oq%?fé@% pefeatil Y.ddh el framthe spyopd glogkesiinverten GHRINY %or der
and a drain electrode of the n-channel TFT 501d serves as the output

t er m nal caf redies fluateationlimewieut dleniis paent@KER\VLe tetdak cumerdof archgnnel dEls ef t hat
can be enpl oyed sets, as an n-channel TFT 501d, a TFT that has a source

el ect r ode fostneciedteddnyater KEKINGN moaelniftsnapigley theit eedervies apoiareptisalSPVaEL clbek t hi s
case, the n-channel TFT 501d is serially connected to n-channel TFTs 101
and 501cpulse Ci witlhn denllartchphitdicajotiagel teat the gewef suphky voltagractiteé shift fedifidc
serves as the output termnal of the first clocked inverter CKINV1. Yet
still another B thdGhie endnhét ascidbvd)eherid oaledris pbentialoanpdiv&appiglelebtric
501c, a TFT that has a source el ectrode connected to the | ow power supply

el ectri Cppeh@NtVa) oMpst floh i ScaIS@ockeinVerfR ARV Edn Rdu6e ifmceatiotd Y
connected to n-channel TFTs 1Ul and ~()Lcl in this order and a drain

el ect rodslé%t 41880 pERAMNB Hiel1oRHdcHRIY 88 paBakdie TOYS B rhQr IR ifferbhe
first clo d 27 inverter CKINV 1. Yet SPI|| anot her structure that can
be enpl oyegdn$ats, as an n-channel TFT 501d, a TF' T that has a source

el ectrode connected to the | ow power supply electric potential Vss. In this
case, the n-chapnel TFT A d is.seri al connected t -.channel JTETs. ~Q c
and 101 0t hi SeoRratoh g o T PR lte SRAMS ORI B BB BN et el 0L s
as the output termmnal_ of_ the first clocked j.nverter CKINV1. Yet |

anot her EF?%%?WN%Eaﬂﬁt3ca%mg8‘EWEN898663§%%?L%%“hﬂ“HB%%aﬁ%%Pm%E¥“§%ﬁé?ea
TFT that has a source e] ectrode conn ed to the | ow.power supply electric
potentiaF)W@%?“Wﬁ“tthFgaéeﬂgﬁﬁénﬁpﬁﬁéhth“‘ Ity Len;! (§BWfSFF§m65WH@d{ed
to n-channel TFTs 501d and 101 in this order and a drain el ectrode of the

n-channel TFT 101
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serves as the output termnal of the first clocked inverter CKINV1.
Simlarly to the second clocked inverter CKINV2 in the first and the second
stages, the p-channel TFTs 501a and ~O b of the second cl ocked inverter
CKINV2 in the third stage or each of its subsequent stages can switch their
positions. The n-channel TFTs A d and 501c of the second cl ocked inverter
CKINV2 can also switch their positions. In Figs. 1 and 12, the TFTs
const it uggn i ' t =&l A
SRR e v o S R e R R et G S R
gate str ver h Ts.are it . take a
doubl e ga%“é’f?ﬁ?ggﬁef&f ”]ziie ﬁeﬁgﬁ létﬁg‘{'e g%&%dfbmngefg\}l#hm%n%% glut%ﬁ]atﬁg;?\){\[b Oﬁtgflte

el ectrodes., .Thi iJrent be combi.ned freely wt i ment. 1.
CEmbod nEErAPORATG Shotreit LTes Hegns tuhia P Faltl tPOR i dRsalp of
differently from Enbodi ne illustrated in Fig. 1. The description wll
be gi venNGiH Cﬁ)‘&ké?l gwggert(glt(&ﬁél__@% theyseeprfl stage. i denti cal conponents with
those in Fig. 1 are denoted by the sane reference synbols anti .

e, cpl anati ons Bheipegasing the pe omidth f p-ohgnnel THelSsefi fhe jesgnd clockest invgeter
present invention receives a start pulse SP and clock pulse CK with a

smal | er SKINV2uthe flngtuatioe 36 hnain nidde spollerthauthp flyctuatianadfd n(of dha @ paredkictic t o
the electric potential difference between the high power supply electric
pot ent i apotwitihl SBd 2 tdhe td el qakwerreiswb gleyexemelztofiptiopat entwrain Fisg) of the shift
regi ster. The above causes a | eak current of a first clocked inverter. This
enbodi nent r edatesby hrrdasia tigugntenidthyf hlvhaiel TEOW ofths tseecodti i@ ked tnvicitgr 8,
t he n-channel TFT 101 is added to the first clocked inverter CKINV 1 in the

second strARVRhak fhenatibd 80 BSis hb@e SMbfidr thAOhS fIaEtuaitth 401 ;Feeﬁt@ma Sipithectric
subsequent stages to the second stage. The n-channel TFT 101 in the k-th (k

S 3 nat Bty UBDSLAHAL 1R Bt BF BRIOLAAN o oriBfsh SR iR qr STall et than

r) stage note gate el ec the n-channel TFT 101 k
i s connected tg an

5 comeet e, 5oyt B tbuipls el S AEHER AR RN

the first clocked inverter can be reduced.

As shown in Fig.4 of the example of prior art, the p-channel TFT 501a and p-channel
TFT 501b of the first clocked inverter in each stage of the shift register can switch their
positions. The p-channel TFT 501a has a gate electrode to which a clock pulse CK or an
inverted clock pulse CKB is inputted. The p-channel TFT 501b has a gate electrode that
serves as the input terminal of the first clocked inverter.

What exactly switching of positions of the above two TFTs means is defined here.
For example, a first structure has a TFT1 and a TFT2 and a second structure is obtained by
switching positions of thc? __TFTl and the TFT2. Signals inputted to respective gate
electrodes of the TFT1 and TFT2 in the second structure are the same as those in the first
structure.  In the second structure, wiring is conducted so that a source electrode of the TFT

has an electric connection relation which is identical with an electric connection relation of a

source electrode of the TFT2 of the first structure, a source clectrode of the TFT2 has an
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n-channel TFT 101 k is connected to the | ow power supply electric potenti al
Vss and a drain electrode thereof is connected to a source el ectrode of the
n- channel TFT 501d k of the first clocked inverter CKINV1 k. A source

el ectrode of an n-channel TFT 101 2 added to the second stage i s connected
to the | ow power supply electric potential Vss and a drain el ectrode
thereof is connected to a source electrode of a first n-channel TFT 501d 2

of a firslectiogdnaectionver.ties wikdhNYldeaticdlWift £h elfotrid B&n@&'ﬁ(ﬂprrela‘ﬂt)n B alspyREt er
INV_1 of the first stage is inputted to a gate el ectrode of the n-channel

TFT 101 210foliber SRCPRE Trade ki e Jghayelcifebid (HdrTINgs gl axc ric

circuit 110 is conposed of a plurality of inverter circuits connecte

| d d
C?pg'wtg '£%AC§%9 tgmmmcﬁ rb%nﬁéawmtan'eﬂefc?ﬁéWe&[%nna qua}g&ll Jelgle and a

nown structure can be use reel ay Cl I‘CUI'[

110. 2J ructure

output s T2 RERRLE tr%#‘gaed"(‘t% g %fo%sfo??%e%ﬁﬁ%ﬁ u} SR Pphetfine
first sta i nputted.t te electrode of t he _n-channe TFT 10L 2
BRI e A A Lk

n-channel TFT is to be turned OFF. The signal is inputted after belng

del ayed D TdiRSke fil strugiusgcl e of clock pul'se. The leak current of n-channel
TFTs is thus prevented fromflowing in the first clocked inverter CKINvV1l 2
of the second gtlsmehechannel TFRS04dnrd etcbanncbdETHV ¢ he the-fohaciogded TRRIEDL 2
can receive other signals which are not the signal obtained by delaying the
out put Scin eWwittlh éheimpmitioas. | Thé d-cbinneh®FTi1503d hat agetebyfecaiodeito haidh acloykl e
of clock pul se. For exanple, a signal obtained by inverting the polarity of
the out pyulsSB K ofhn tilderkd chick Guie KB i uputi€l. QReMVahadn&fTHThE0 fd Ksta glt@ge
and then delaying may be input. A signal inputted to the gate el ectrode of

the n-chanRgbdelthd Bks3s iR 1ﬁ‘[5§t térhﬁ!dtl69th‘é@1r§tQﬁ)eﬁ&PM@er§érgna| s as long as the

n-channel TFT 101 2 is turned OFF when the | eak current of n-channel TFTs

The e channl TEp Bl TRaniPd I8 %?ﬁ‘f g@gﬂé‘nﬁ%’e Sk e Re e
ot rourt, BoibHREARENT e MO el ol Mhaltcdely el tﬁdp’%osltfod{%if’% -2
5010k | &GV T 08 PesFB TR Vo0 PHRCRR hal IRFa FOCE Atls”

prevent ed fron1f|omﬁngr|n the first clocked inverter CKINV 1 k of the
CKB 1s 1nputted he p-channel TFT 501b has a gate electrode that serves as the input

terminal of the second clocked inverter. Also, the n-channel TFT 501d and n-channel TFT
501c of the second clocked inverter can switch their positions. The n-channel TFT 501d has
a gate electrode to which a clock pulse CK or an inverted clock pulse CKB is inputted. The
n-channel TFT 501c has a gate electrode that serves as the input terminal of the second
clocked inverter.

In Fig. 4, the TFTs constituting the first clocked inverter CKINV1, second clocked
inverter CKINV2, and inverter INV of each stage of the shift register have a single gate

structure. However, the TFTs are not limited thereto and may take a double gate structure or

a multi-gate structure with more than two gate electrodes.



k-th stage circuit. The fluctuation in output SB 1 of the first cl ocked
inverter of the first stage due to the leak current is not a problemif a
start pulse SP is inputted in the nmanner shown in the timng chart. In
other words, in the first clocked inverter of the first stage, the
fluctuation in output SB-1 of the first clocked inverter of the first stage
due to the leak current is not a 30 problemif the output SB 1 of the
first cl qeksddinmre} er CKINVI _1 of the first stage is a signal obtained by
inverting the polarity of the inputted start pulse SP. Therefore, by addlng
the n-channel Fd 104 focitdR Ilih%n%lén WW%HoW@Wﬁé t@ficdt DY oL shit thgsisegond

stage and each of its subsequent stages, the leak current I s prevented and

the ShiMtedGRiREAT. CALARGEAL O AAL URK Yaisr IRE RRAGhiA Jith sl REFRNLT L

regi ster according to this enbodi nent escrlbe erence

timng ch 1.R tha s |nputted to

t he gate(% $E?B%Jwga?%rﬂFm%gTyfgfﬂﬁmp ﬁhg KP H%Vdv(%Wr Uit 110. The TFT
101 2 is turne . Rto avoid t rent. of the
et ol ocked TG SPIECTEetHRr QTR HE CbauD e LE w0 Sr N Yath pLHaHner o ET

i s added for, reventing the leak current of the p-channel TFT without fail.
Gener al | <K itha spgllerrimplitids, xoltige tthan Hisapoyrar sHpPRIY VoY aghERIBSPORAIRAEP HIFTs,
and therefore it is inmportant to ensure prevention of |eak current of

n- channelelepiric patensial differenge betweerothdihrghl gower feprab oleetris poigotialr\édd and the low
preventing leak current is very effective. In the first stage of the shift
regi st er pofvet hipplyectbadc perhtialt\ss) of thh amftakgieds 6 baoenchuSGlbakodurteheof a r st
cl ocked inverter CKINV1 1 can switch their positions. To el aborate, one

st ruct ur girthbdckedmvbgereNThidato8icht redce’ the hiaaurednt By-the 30 1@vin@sthikctuehat
has a source el ectrode connected to the high power supply electric

potential Vdd, |agi (%smoymn-bmnﬁbmpﬁmi R adBédBtotBS Brst Ei&@kd?hﬁhé%f&'ﬂ@l(lmﬁ mda is
serially connected to a p-channel TFT 501b in this ord and a drain

el ectr Od?hxﬁtf sdﬁglghﬁthgf E&@H%%Js td 3}]15(}%\%9@1%%‘9& @eh B{ﬂﬁleQ‘ﬂh‘QﬂBerﬁ QF%E@@)' th fthxhhe

first cloc verter er structure that can be enployed

sets, as sthal Cﬂ?eng%han-l_l'eyTe iff the - ﬁﬂ{i}s z\hé?%rgl Rfber eqﬁi\let‘o‘torr? e thilh hgcted

to the hlg pomer supp rlc po hi's  case. _
e R e A SRSy et TET S0a o i
output 131 A gate electrode of the n-channel TFT 101_k is connected to an output terminal of a
first clocked inverter CKINV1 k-2 of the (k-2)-th stage. A source electrode of the
n-channel TFT 101_k is connected to the low power supply electric potential Vss and a drain
electrode thereof is connected to a source electrode of an n-channel TFT 501d_k of the first
clocked inverter CKINV1 k.

With the above structure, a signal SB_k-2 is inputted to the gate electrode of the
n-channel TFT 101_k in the first clocked inverter CKINV1_k of the k-th stage. When the
n-channel TFT 501d_k should be turned OFF, the signal SB_k-2 is “Lo” electric potential. o
The “Lo” electric potential of the signal SB_k-2 is about the same level as the low power

supply electric potential Vss. Therefore, when the “Lo™ electric potential of the signal

SB_k-2 is inputted to the gate electrode ot the n-channel TFT 501d_k, the n-channel TET
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termnal of the first clocked inverter CKINV1 1. As has been nentioned in
t he above, there are two ways to place p-channel TFTs 50l1a and 501b in the
first clocked inverter CKINV 1 1. In each of the two ways of placenent,

n- channel TFTs 501d and 501c can switch their positions. To el aborate, one
structure that can be enployed sets, as an n-channel TFT 501 d, a TFT that
has a source el ectrode connected to the | ow power supply electric potenti al

vss. as shomicidbiditda fe JoubdlliSg8Gurcd N6dbe CVANGELbOLED PORE il Ruchl LRE' Y

connected tothe n-c inthis-o drai n el'ectrode of
t he n-ch TET 501¢.serve s.the output ,term _of the tjrst claocked
invertera%ﬂﬁhﬁfggi gh@?%%?”s@?3%*&?5mpﬁgfné§ﬁmﬁéTgﬁ%ﬁ39éﬁ‘?@f 918§g%g”“
n-channel TET 501c, FI that has a source el ectrode connected to the | ow
power supﬂ99“8P€%¥?f§K$3YéHfPQPe dU SR il case, the n-channel TFT 501c
is serially connected to the n-channel TFT 501d in this order and a drain
el ectrode of tHhEEn BIRAHABE clraryfos dniying de ddft grgityiof §ig dut terminal of the
first clocked inverter CKINV1_ 1. In the first stage circuit, simlarly to
the first clockBe flugkestioarin OKIPNVEB11 of He firsicelagked|nvRIEs 06 Ok diraintdagodus tof

t he second cl ocked inverter CKINV2_1 can swtch their positions. The

n- channel thd Adek Gtkdt anebt a0droblefn if estame palsel SB|ipdipaded my éret rinneKENWh In than
al so switch their positions. In the second stage circuit of the shift

regi ster whidghihartemhostherensrdang e @rsCiddked inviefteredfahe Gifst kige, IHDELEURTN in
stages to the second stage, the p-channel TFTs 50l1a and 501b of the first

cl ocked igugitss 1GK NYIkhabeRl iaades W tikd it Rlake RAS itd AN Rak TOrrEAA0YoRLE,
one structure that can be enpl oyed sets, as a p-channel TF'T 50l1a, a TFT

that has ao60H §4nebatLl 9881 COMERIELdcRed B ehEOBKRAVET | YRR MrEkBEL Nl G
potentia”ﬁVdg, as sho&h In"Fig. 8. 1In tgfs cgse. Fhe p?channelmTET%édl ais
serially . -%QEQF %,TF @ i J rder and a drain
eIectrodéﬁgpﬁgﬁéﬁgg%ﬁgﬁﬁgvl (g f%ogggdggﬁggskﬁé%gﬁﬁﬁﬁt term nal of the
first clocked i nverter ;NVI. Angther structure that.can be enpl oyed
sels, as a p-cHOmRAPOFEP & pb Mfinesoddimiciie” of UEATERY ShEL iy DL CHIECD g
to the high power suppk%¥electric potential Vdd. In this case, the
p- channelthg Hgaks gypents ithgl Pihet SR cthegstiuste Ric i sepodiment 4% £2pable f s
order and a drain electrode of the E-channel TET 501a serves as the output
term nal RSeVenHag ther autpws SBkefdthe Aiye cieokedCkqVRITeTs in Ake third SBEe indeln tsHbisadertn
the above, there are two ways to place p-channel TFTs 50la and 501b in the
first cl ctdess frowdreing flgruded . duentoethehlealf cutrentt b nvelysnedfTIplsac évweendingly,

outputs of the third stage and its subsequent stages are regarded as the legitimate outputs of

the shift register.

As described above, by adding the n-channel TFT 101 to the first clocked inverter
CKINV1 in the third stage and each of its subsequent stages, the leak current is prevented and
the shift register can operate normally.
Now, a different type of shift register is described with reference to Fig. 12. This
shift register outputs a signal obtained from NAND operation of output signals S of adjacent
stages. Outputs S of the respective stages are electric potentials of those shown in Fig. 1.

Components of this shift register that are identical with those in Fig. | are denoted by the

same reference symbols and explanations thereof are omitted.
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n- channel TFTs 101, 501d, and 501c can switch their positions. To

el aborate, one structure that can be enpl oyed sets, as an n-channel TFT
101, a TFT that has a source el ectrode connected to the | ow power supply
electric potential Vss, as shown in Fig. 3. In this case, the n-channel TFT
101 is serially connected to n-channel TFTs 501d and 501c in this order and
a drain electrode of the n-channel TFT 501c serves as the output term nal

of the first clekietianivenis entpCKEBVL of ArofildetlositadUiaidiee QKIALY Carbihge first

enpl oyed sets, as an n-channel TFT 101, a TFT that has a source el ectrode

connect editdg@ durerol 1AW IRRVRFreSURRIOY a8JrE9IEMI i€ aP@AEPhIs@SPVS $nputBd ilige fARG: the
n-channel TFT 101 is serially connected to n-channel TFTs 501c and 501d in

this ord k:al: tr = C F S
out put t errnar e Rl EhEE, TRHERh B SuBs BB (e Cr e R HE Bt BE
structur t | oye t an nx¢c . TET 501d,. a .TFT t hat
has a so§?§2Q%F@§§f@@%ﬁggﬁﬁéCEbggt%a¥%%“F%mnB%&ggﬁéh%bﬁVC%f@gﬁ??%é%ové tia
Vss. In this case,, the.n-channel TFT 5 is. seriall~~ connect to

e channel bR e iR TefRR e b egRiaalafa By NAND opERIFEaE et Syeps

n- channel TFT 501c seryes as the output termnal of the fjirst clocked

i nvert er Yorkiag B2l theshisst pndyseRmeiagss i RURH &S ARATPURGPHE IMPL by cBY addiag as
an n-channel TFT ~OlL c, a TFT that has a source el ectrode connected to the
| ow powerthe psphynebTEELLOL do Prstliapt ¢legked/dnyertenCKAN Y1 dmthe, thirthstage aivbgnshlof TFT
501c is serially connected to n-channel TFTs 101 and ~() f d in this order
and a 33 subgtga¢nt seies; thedekk avfrenthie prevefited amd the BHift5€diske semwpsragsndrimaliput put
termnal of the first clocked inverter CKINV 1. Yet still another structure
t hat can be enMNaoyddt,set sew dschanndd-THIAfUrgrevERiing GHkdlcala cUirdnt tdiahe Pahamnel
source el ectrode connected to the | ow power supply electric potential Vss.
In this casewithbet fail kaadd®d HFhiSQhbodinener | GédeyallgoANDEHRIU TEIsNhLRAPARY
TFTs 501c and 101 in this order and a drain el ectrode of the n-channel TFT

101 ser V%ﬁax@éteﬁ&ﬁ:s%ﬂn%léhatnﬁéln?m! arflf thérRfrd il i§tim54>r‘tlﬁllﬂﬁﬂeﬂsﬂx‘éﬁfr&@hti&lﬁbmaﬁ-
Yet still another structure that can be enployed sets, as an n-channel TFT

S0lc, a Hikehdlthn (A8nd HAUMGEAELES! TREDEARHCGE %%%%@Qﬁgéow&‘éﬁﬁn?g?ﬁ?'yy

el ectric potential Vss. I'n t'his case, annel I's ser
connecte%ugqnq-cgaggeuvTFTs 501d and 101 in this order and a drain
el ect r od&"GFMtHE“ M CRANTel TFT 101 serves as the output termnal of the

first clocked inverter CKINVL
In the ttxrst and second stages of the shift register of this embodiment, the p-channel

TFTs 501a and 501b of the first clocked inverter CKINV1 thereof can switch their positions.
To elaborate, one structure that can be employed sets, as a p-channel TFT 501a, a TFT that
has a source electrode connected to the h;gh power supply electric potential Vdd, as shown in
Figs. 1 and 12. In this case, the p-channel TFT 501a is serially connected to a p-channel
TFT 501b in this order and a drain electrode of the p-channel TFT 501b serves as the output
terminal of the first clocked inverter CKINV1. Another structure that can be employed sets.
as a p-channel TFT 501b, a TFT that has a source electrode connected to the high power
supply electric potential Vdd. In this case, the p-channel TFT 501b is serially connected to a
p-channel TFT 501a in this order and a drain electrode of the p-channel TFT 501a serves as

the output terminal of the first clocked inverter CKINV L.



Simlarly to the second clocked inverter CKINV2_1 in the first stage
circuit, the p-channel TFTs 50l1a and 501b of the second cl ocked inverter
CKINV2 in the second stage and each of the subsequent stage to the second
stage, can switch their positions. The n-channel TFTs 501d and 501c of the
second cl ocked inverter CKINV2 can also switch their positions In Fig. 8,

the TFTs constituting the first clocked inverter CKi NV, second cl ocked
inverter CKI NVAs pRGcENYRNBhed MMhOf tb@@cctheté agewrf wtﬁemslh cﬁ;qtn%t gfphave
a single gate structure. However, the TﬁTs are not Ilntte ereto and may

take a daybl g, 03 1§ttheu§r§l’lélgcl%'a .ﬁv&?éipaﬂ%e B %a‘éﬁto‘t“i e tWo. t‘HIID lat DaR, L wo

gate el ectrodes. h I's e I rent conbi ned Treely Wi Fent 1.

[ Enbodi i t descrlb s.a shift r ter structure

G 1 enETSPaRted RGO A COD Gin 3ichheir PREGHS. ¢ (19 RUGI0GH ey org RS tha
enbodi nent |s a nodification of the shift i ster structured as shown in
Fig. 1, &AYbsempleyed sdd appn pehiRich§Fl rEld acthgalhttét hagposise §lecodthswReded | ock
pul se CK or an inverted clock pulse CKB is inputted, fromeach of the third
stage and® thedow nosisy senply sleelgie Potential Yisves shewnrin Figsnhend 1T Jrothisi gase, e
first clocked inverter CKINV 1. The structure of the shift register of this
enbodi memtchasned AGWrd01d ifsegially 8onrEoted do ehetrschahne! WL HHicfin thiggidst end @ Hain ar e
identical with those in Fig. 1 are denoted by the sanme reference synbols
and expl akatrodens thdrercharineATET G0 ¢ seadks dsolte @xpurpireyindl o€ thei first clodked ket rter
inverter CKINVI of the third stage in Fig. 18 does not have the n-channel

TFT 501d GKINV1FT QAnother BhtgcthieNthOcaafbeCdthplbydd $egs, Bl ap @Schahndl EFTSHOfd, o BN St er
structured as shown in Fig. 18 is the sane as the shift regi ster struct ured

as _shown b hiid Psovkee dBGrctleWRhHR BNRMOW PowdrGuppi§ eh@frid ;ttﬁerﬁawqwtm%e of
TFTs that constitute the shift register as a conventlona shift register

has. l_bmﬁvggmne”fg’ll%td’E(fs{]slé[t?llft:?rﬁfe?log icgg]% e fifly i(HﬁtxHﬁﬁé 8||Qle TP h R

el ectric 9] |nverter ue to current

wh h hi f I | d
shen, L B, 585 gk PEFLYBF) S ELE Ol 0 TR AR e

regi ster B&ﬂ%ﬁ obtalned is a shift register which operates at high
frequencg H 1 ess power consunption and which is free fromthe problens
such as noi ses_of power supply lines and a |arge area for placenent.

shift regi st er Isthe iy tage ﬁlsc%‘h%ﬂﬂan feeang. sta@ed‘at%eﬂ%latlw%ahq Brswtogttfl a
different structure by renoving the n-channel TFT 501d to which a cl ock
pul se miwprtqmmgi,ttgop@hm@ksl pETs201akrd 591 aphe secgnd Flogks deiavertes fCK IS/ 2
second stage and its subsequent stages that have the n-channel TFTs 101 in
t he fi r starckwi&tedhdinpesitiens. CHIhb\Vh-ghaniibli $F$E 50td wné 504 csifoum sepord glock@l
Conmponents of this shift register that are identical with those in Fig. 8
ar e denoiredrtéryyCKINY 2 aarealscedveitchintbelr positmss and expl anati ons thereof are
omtted. For exanple. the first clocked inverter CKINV1 of the second stage
in Fig. 19 doem metthiid@¢agt kaciit oharenglift 3&isterTin TthBOktbodiBént ing. thScirdiiein
timng of outputting pul ses of the shift register structured as shown in

Fig. 19 ta%htdt%éﬁtseq%mtsthﬂgem tht tH1ﬁ9§t§éee{he§)téH~dﬁﬂél|‘[$¢s 361541V 1b b FkeDfirsS.
The structure shown in Fig. al so has the sanme nunber of TFTs that

consti t ubiBcitdagnedHel CKIRG) 1St§1§treoia§an%“gtgﬂ VIR AR 1Mhns S TS E1aB R Re SER  stltBire that

However , ﬁe structure of can reduce fluctuatlon in output electric

POt nt 1 8,0, 1hel {11 Sk 6k k&q atﬁtﬁﬁfladmptqhtft : healocbLesl ahendde

A
shift register egelves IocE pul'se and start pu
anpl i t Ud{% the high power supply electric potential Vdd, as shown in Figs. 1 and 12. In this case, the

p-channel TFT 501a is serially connected to a p-channel TFT 501b in this order and a drain
electrode of the p-channel TFT 501b serves as the output terminal of the first clocked inverter

CKINV1. Another structure that can be employed sets, as a p-channel TFT 501b, a TFT that
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vol tage than the power supply voltage of the shift register. Thus obtai ned
is a shift register which operates at high frequency with | ess power
consunption and which is free fromthe probl ens such as noi ses of power
supply lines and a |l arge area for placenent. This enbodi nent may be
conbined freely with any of Enbodinents 1 to 3. (Enbodinent ~} This

enbodi nent shows an exanple of a shift register, to which a start pul se SP

and cl oclhapyl sarceieidtiole dosi¥Riclab tRdTRIght i LabHI ?‘Q:f‘ectrllaﬁbtm}%‘?'Vd%Upm Yhis
vol tage (corresponding to electric potential difference between the high

pover suppley &Eﬁarnhgl POt SOt @lqervﬂg ARed o YeRAnare fﬁmﬂwdym% ggpcﬂ,hgnd

potential Vss) ‘of the shift registéer are |nputte uses

fol | ow ng &hi B%ﬁécﬂ%ge 5 theg)d(}h%ﬁnélel% $H5r9§&% er th o[n{p[hﬂern(%! 0F§t tge i L oc%cl due
to inputting these pul se hift register In Nt

structured so @E@Sv eak current flow ng through~p-channel TFTs 501a and 01b
of a firdtVéEFh |hverter is reduced. Fig. 21 shows the structure of the
shift register of this eandlnent Fig. 20 is a timng chart of the_shift
regi ster shown/YSnhagi%gen Hentiqpgd in thfﬁbg‘feoﬁhqr%a{& Bohay Yol bﬁ@@@ebﬁ%d
clock pulse CK here is simlar to that for the shift register shown in Fig.
1 in Enbofiaent SQ1b indke finkelecipddnvestey SKdNVdd dreeachiobihedivoi ways ef plasgmes<
However, the polarity of a start pulse inputted to the shift register

st r uct ur eechasned AdVR 10h, Hlg, a1 SWfc dehiswitelbis ppsiions.s Toesieyaaet anetdhracture
polarity of a start pulse inputted to the shift register structured as
shown i n tlEt gran beoémpdobabsergnds dn nichenshiTRT 1@QisTET thht kisga s@drcamrtbctrbée
shift register of Fig. 1 receive the sanme clock pulse CK and inverted cl ock

pul se CKBonreotetihe tiebitpoin@Bbsipf clsdifvPotentidtiviis, ad Showmen Files. Sitandl 1QC K @lthis
inverter CKINV1 in each of the third and its subsequent stages has a

p- channele,stFel égﬂannahﬁﬁ1@h%%lall}%$nﬂ&% 8fn- éﬂ?&ﬁné‘l"ltﬁs(ik)lﬂ 2n@ SDE W alis

nunmber equal to or larger than 3, d equal to or less than n) stage is

denot ed By, 1103 KraRe Blofe bf i ff%@]ﬁgf 58P Pl 08 & L SHILOUGnRL Lhhe

p- channe I's as own 1 n gate e ectrode 0

p- channel. TE 1 1 of ge, recei ve qut f e first c]ocked

P ver or FESkEHaRE By S RS E‘w %ﬁ?ﬁeﬂ@at&% CmGort B am%{’ﬂv‘sﬁ
shown in_Fj , e shjft regi st n reduc k current flow .

Chr ough. THE s el RS 5 0TCR P08 COTCERE 11ROV GG dUFHY € e
Thus obtained is a shift register which operates at high frequency with

| ess powePteBbHsYtpt IbHinerse i archpanel (I&d Q%Sﬁ%lyp?qaaffé%t%wwnagl hblses
of power supply lines and a large area for placenment. In the structure
shown. | nSPIaEndI0]dinghiserdy- aiam fein TRTIOEOE they-dbensddd AGdERees pf she

cl ocked inverter CKINV1 of the second stage. This structure is shown in

Fi g. 22. output teemgtat of tthe &rst lebnoked mveitgr CEINVildehtill cabtheo apesteanttbatvganhbe hose
in Fig. 21 are denoted by the sane reference synbols and expl anati ons

t her eof ameloyed tdtechs ah m-dhiagnel ZFT Hadpd EHTblyat haa ssuree eledtande conmegtet.to Thee
output of the first clocked inverter CKINV 1 of the first stage is inputted
to the gajwe pewecty (@@eem&rr&r@t@@wedsp- ahanie&dase] fife 3-1L@dnnél aBTEIN1HAS tsbalfyi 1 St
cl ocked |nverter INV1 of the second stage through the delay circuit 110.

The del ayoflebtelltd n-tAshmd ETEYSI01NRAS0IO A thRYordd QHE algdid eRcteote] oF tef n-ehaeki
pulse. Wth the structure shown in Fig. 22, the shift register can reduce

the | eakTwrm@tsewegvugnﬂetdwﬁlg&n;lhﬁ &ﬁ@%@@uozfﬂsmvgt@ @reNve byafsiihe
t~r~t clocked inverter. Thu
another structure that can be employed sets, as an n-channel TFT 501c, a TFT that has a
source electrode connected to the low power supply electric potential Vss. In this case, the

n-channel TFT 501c is serially connected to n-channel TFTs 101 and 501d in this order and a

drain electrode of the n-channel TFT 501d serves as the output terminal of the first clocked



obtained is a shift register which operates at high frequency with | ess
power consunption and which is free fromthe probl ens such as noi ses of
power supply lines and a |arge area for placenent. In the shift registers
structured as shown in Figs. 21 and 22, the p-channel TFT Q01 a to which a
clock pulse CK or an inverted clock pulse CKB is inputted nay be renoved
fromthe first clocked inverter CKINV1 to which one nore p-channel TFT 11Ul

i s added.indh@t CKINVILD FestilPshotHeh@ritngbaneln HeFJn;ﬁQQ@ s, W LR cRungkOEKT

pul se CK or an inverted clock pulse CKB is inputted nma be removed fromthe
first clogted; TRY LA fhs %M&el'e&r(ﬁl%%nﬁ’éctédﬂ% tB@lJuﬂp@Wg s'uf)ély%'i&ﬁﬁq&ﬁmtml
stages to which one nDre p- channel 101 i s added structure Is

Thira stae B et R RERAy *@SDM tse’%‘ BEL s B Sy PR AL o8
el ock pul 0b it S@C{‘%ﬁ[}ﬁ it s g of @ﬁ&“@%ﬁ‘?ﬁﬁ‘&%ﬁ’ﬁé B3R B Sl

CKINV 1 i h of the seco ent stages to mhlc onhe nore
p- channeIor%‘lffF‘*l'fcr_‘EELGlj?dfeéi gy ks %qﬁlﬁj\gl st%?ebétﬁg o SEHERIF ‘?‘ﬁt fEncpe !—“'(Sirgetg
exanple, the first clocked inverter CKINV1 o t he second stage in Fig. 24
does not apape-ehpang- ERBSALS aTETT3bathas aggoupgegeleqsrodeiganracredcto e 40% HOWST i n
Figs. 23 and 24 have the sane nunber of TFTs that constitute the shift

regi st er sapply eteotriceprtténdiab Vss hi lhtthis egses ther n-hsannelHBRE VB G istdenaléyt commected $o of
Figs. 23 and 24 can reduce fluctuation in output electric potential of the
first cl ecdhrdnd NELtO1ddoé 100 ih kids beiek andia rdesih elseodd dieths mi-dHanne GIEBE €01
receives a clock pulse and start pulse with a smaller anplitude voltage

t han t he spR¥eis tHel Bt v@hinAasT e filsh@ogkt fiiver@OCKIGV]. Thus obtained is a
shift register which operates at high frequency with |ess power consunption

and which is ffsﬁﬁlﬁrrmtw@eo%@éio%n&i Y6 r KNV S BStheTrirR AW thS4HRBAY shiRES
and a large area for placenent. The shift registers of Figs. 21 to Zﬂ may

be nodi f iyed, SRukBPER 5183 5005 8 fedeldraD g ldryg%wﬁw Wlin AR s S

of adj acent’ stagés 1s outputf as an out put  si in eac stage. Fig. 25

h hi f b h 21
s that 2" sromefmoRiStadal %%Cﬁ&é wiBE ol BRAildRS, STh beehiteD T Ts 301 s‘?"ages
t d | th fl t uat
bt oot " e i iR Aofd HBEk ey q?%af?@@&‘?fé? a@kFWh Tg‘éfpof Hens | st st Ege' Soe "

to the leak current is not a if astart pulse.SPis jnputted in the
manner shown i i Fige 1 i2pd AG ttlgﬁél}ﬁl"s |Cﬁn5|tit‘&mg2‘ﬂe tiggt iqReketh InvsECOHKIIY L iscondy
the first clocked inverter of the second stage fluctuates due to the |eak
current , clagked inyettardt KBW dcad invarter BV¥rgfeaagh glaghobpershill mgisehr havie asHigde
reglster because the circuit outputs as a sanpling pulse SMP_1 a signal

obt ai ned gateoymukiORe- o Jdoatveonthof T Fsearo nqy Uimsite fheggtel agd amef takigea fdoukle gt
second stages. By adding the p-channel TFT 1101 to the first cl ocked

i nvert er st@Kitidgdr a mulfigatelsirnclustaiglemaredthamoio gite elegraiabsequent st ages, the

| eak current is prevented and the shift register can operate normally. This
enbodi ment mayThi eamabintted mfay &€ kymbintd fraely wath Exbaidmemnits 1 to 4.

[ Enbodi nent 6] A shift register and a driving nethod thereof according to

t he present invention can be used in a driving circuit of a display device.
For instance, a driving circuit of an EL (electro | um nescence) display
devi ce uggﬂgmﬂ&eﬁL element and a driving circuit of a liquid crysta

di spl ay device usi g a liquid crystal elenment -can enploy a shift register

and a driving ﬁ%@%oﬁ%ﬁ?%mﬂﬁ&qéﬂﬁ iQer sh%cdare%so@mrehtwﬁeyﬂﬂbocﬁ%emv

enpl oyi ng the present I nventi on y reliable display device which is

smal | i nllﬁlséateé‘ 1g,l f:,h fh%“éé&@‘r?ﬁuéne%?n Fggvﬁ{lenc@ﬂhbr%fepgn%g'tgqj‘?g. 8. In Fig. 8.

identical components with those in Fig. 1 are denoted by the same reference symbols and

explanations thereof will be omitted.
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An EL elenent refers to an elenent that emits |light when a voltage is
applied to a 39 pair of electrodes (an anode and a cat hode) that

sandwi ches an EL |l ayer. The EL | ayer may be forned from an organi c conpound
or an inorganic conpound, or froma m xture of an organi c conpound and

i norgani c conmpound. An elenment including an EL | ayer that contains an
organi c conpound as its main ingredient is specially called an OLED

(organic |ight ot ded NG A i spl i ' 1. OLED
o call od an GUED HIC P 8Efe - HE My AR et £ BB B S bAoA
referred [ iC upd, .| . AN niG. golo]l} | ayer. usu |y
nas a1 astoah SRR AR Dl e e ST VTR R B Rligt e
proposed Tang et of Eastman Kodak Conpany and consi.stipg of a hole

P anapor Elebgiegariol QltereGis SERF P andpue Sy Saciar SREren Vg et g

| ayer. Other exanples of the |lami nate structure include one in which a hole
i nj ect i oROWEHBIPPLYEersTie Potertid York ¢friBe pluliasaister | {THR bR ¢pssig lPdy@Krenanl an
el ectron transporting layer are layered in order on an anode, and one in
whi ch a Rofiest jolgaked i ioverteay eThisaetbodmentarpsipenst thagleplayarreni byi diat fadleming ng

| ayer, an electron transporting |layer, and an electron injection |layer are
| ayer ed stmauder on an anode. A Light emtting | ayer may be doped with a
fluorescent pignent or the like. The above-nentioned hole injection |ayer,

hol e transport ImBigl &tk¢ n-chargist TEM101 isngdédahe figk elotkannteren KINMING thayer ,
el ectron injection layer, and other |layers are all included in the organic

conpoundsécay@Istagh tHAtV@Rstytalet AL shif @g@de} aAd §0 cadh 6f B NubscGREMuds ha YRy
structured as above froma pair of electrodes (an anode and a cathode) to

i nduce r E&%H@is@gé.i eoxfl-cﬁﬁ{n!éf ?F’Filg i bR IUHQQt iseclnﬁzﬂﬁlidpgurjrl@éf'eerqual% cﬁclﬁx%&m t,

the light emtting layer emts t. Layers In an organi c conmpound Fayer

oy ot Bin IRy el B3 M BLALING B LERELORG A0t her, and an or gani c

conmpound T ayeér ma e acen rs,—a layer where the

terial f th dj I 1 n OLED t t hi
T oo Aol b e SONE RSN EA TS0, % e el BT SuaRlhfot o et
light (fluorescent |ight), an elenent tha&ﬁgfﬁs a triplet exciton t? em t
light (pHEsPrbriaskehinvertghORINYL kit @f Hivelit2kthatiagfsed HECHEteRtrode of the

n-channel TFT 101 _k is connected to the low power supply electric potential Vss and a drain
electrode thereof is connected to a source electrode of the n-channel TFT 501d_k of the first
clocked inverter CKINV1 k.

A source electrode of an n-channel TFT 101_2 added to the second stage is
connected to the low power supply electric potential Vss and a drain electrode thereof is
connected to a source electrode of a first n-channel TFT 501d_2 of a first clocked inverter
CKINV1_2.

In Fig. 8, the output of an inverter INV_1 of the fjrst stage is inputted to a gate
electrode of the n-channel TFT 101_2 of the second stage through a delay circuit 110. The
delay circuit 110 is composed of a plurality of inverter circuits connected longitudinally.
However, the present invention is not limited thereto and a circuit with any known structure

can be used freely as the delay circuit 110.
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Fig. 13 is a block diagram showi ng an exanple of the structure of a display
device. In Fig. 13, a display device 700 is conposed of a source signal
line driving circuit 701, a gate signal line driving circuit 702, and a

pi xel portion 703. The source signal line driving circuit 701 is conposed
of a shift register 704, a first latch circuit 705, and a second | atch
circuit 7UC. The gate signal line driving circuit 702 is conposed of a
shift register Wil thel abovhetrgitxe) a pipghtli 6K1aif&Bby deplupahé biipef SSDUF @R Sisgnal
lines to which signals are inputted fromthe source signal |ine driving

circuit Qe @he odfpuaboad iheerfepNVCobammstidndag) M Wpakidd ¥ 8¢ gSetcibanat
lines to ich signals are inputted fromthe gate signal |ine driving

circuit 702, 3hfindl TRPAST mIh@rfmtrax@cedﬁmr@r%febédmxnl@%@ﬂqeastec&ﬁpﬂi. while

i ntersections where the Source signal |ines and the gate signal nes Ccross

I
Eiihaﬁt ot h'gt’%lhe?’{ﬁr Ff*O?%fetq§‘¥§ S?Faioﬁfeh:s?@?Qlyﬁ’aﬁtaétggﬁﬁ%%iﬁe(‘ée'r'%“aﬁeyaa $efi 2y
S gnal | 1 Pt RSERT RRk Gyt on btk o ool Tdbapd AR S B DR o

702 outputs. signals sequentially to the gate signal lines to select a pixel
row of t ﬁ@wﬁi&@ltgﬁoaﬁ flopkeddnverigh 61N Ve g pkthe secopd 8iaes @EFuity om t he shi ft

regi ster 704, the source signal line driving circuit 701 hol ds video

si gnal s sequenfhaipty dlastipeof thegrchagaed HITEY #@ui2tcan geceiveHsheyi signglssyhjishlage hel d
inthe first latch circuit 705 are transferred to the second latch circuit
706 and neptht sigrdal ebtaihed by delang thgrmailtputiSnéof theninvdries IMMy | of ttgriabisstageeby
inputted to one row of pixels. This operation is repeated for all of the

pi xel r owasout halfiasytliayf olvek puBge. Fdrekamplapkignal @atinedibyehvepfinguhe GoRBtydS pl ay
device is conposed of a switching' rFT and an OLED driving TFT. The

swi t chi neheldulp i &SP/ @Sofake @irst\Widcked f@ErteteCRINVID WdTahgiEst sRed ind tHeRddlayeng
signal of a source signal line to a pixel in accordance with a signal of a
gate Sigﬂﬁbbkmﬁﬁt The OLED driving TFT controls current flowng into an
OLED el enent of a pixel in accordance with a signal inputted froma source

signal 1ine whgn; rﬁ?irg)\Mt%_cﬁgj @Eig}_l:gléléc?nohé%f]ﬁlg n%aﬂriélgrrﬂﬂmz% iﬁﬁllol(ifﬁ[t%d"ﬁ} ure

can be freely enpfoyed. register and t I ng e er eof

S NS ST e s e S P
GRLTE I BN KR T S NP
when the n-channel TFTs 501c and 501d of the second stage are both to be turned ON.
In the first clocked inverter of the k-th (k = 3 or larger) stage circuit, the n-channel
TFT 101_k is turned OFF by inputting a signal SB_k-2 to the gate electrode of the n-channel
TFT 101_k when the n-channel TFT 501d_k is to be turned OFF. The leak current of
n-channel TFTs is thus prevented from flowing in the first clocked inverter CKINV1_k of the
k-th stage circuit.
The fluctuation in output SB_1 of the first clocked i£1vterter of the first stage due to
the leak current is not a problem if a start pulse SP is inputted in the manner shown in the
timing chart. In other words, in the first clocked inverter of the first stage, the fluctuation in

output SB_1 of the first clocked inverter of the first stage due to the leak current is not a
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Thi s enbodi nent describes a shift register of the present invention which
was actually assenbled. Atop viewthereof is shown in Fig. 1~. The top
view of Fig. 15 shows a portion which is corresponding to one stage out of
the third and its subsequent stages of the shift register in Fig. 1. The
top view of Fig. 1~ shows as the k-th (k is a natural nunber equal to or

| arger than 3) stage SR k. The k-th stage SR k has a first clocked inverter

CKINVL K, o1 8@C0NMRE SLIPAKSH | Y hd VBF tifer Ke is
Corrponentsf in Fll g. 15@t hat "are |d§£1§tt %gﬁﬂﬁﬁrtﬁﬂgggw&n’%?g{& f”g!r\%/mﬁeer'foled

Byﬁhgﬁniﬁ%ﬁﬁ@ BB E R i ol IR B SE oL VS S%hTE;;gIgiakkh:ﬁd
TFT , The
DL ai'se. AHERBE b e ot T BBl St SRR RIS

denoted by nchTFT ~O ¢, k, nghTFT SO d _k, and nchTFT 101 Kk, respectlvel in
the draw' ﬁ@sec‘?ﬁ%%tﬁg%w&h??@h of i1 SylpeauenT stagssoiedeid cuerent is pifveaichand Jree%hltt

agai nst | eak 42 current. CK and CKB respectively denote a wiring line to
which a dP&i&tRTWI@éfaF%anﬁlﬁUYted and a wiring line to which an inverted
clock pulse is inputted. An inverted clock pul se is obtained by inverting
the polarity ofA miathodlof dkvipgltiseshifyehgistkrmotading tgpthweembndppént i$ deseribesl with ch a
hi gh power supply electric potential is inputted. Vss denotes a power

suppl y | ireferenoe wha dinisg thaw gfdigr9. s jigl Yyshewactsignal fotReriat &l inpwtednpulid gde | n
the drawing, wiring lines denoted by A and B are connected to A and B of
the precetictgdsbage TETE1( B tHrpughths daig @ kircuie $10e C tThv dlFy. 101N2 i@ drCEF b of
the preceding and follow ng stages (the (k-1)-th stage and the (k+1l)-th
stage) , Qhé’\'bir hRos! 1108 QbR the fiQdk EUIRME bF Mgk Brsdiclofbd tReRedakENGH ESIJFQHe Of
the TFT 501d |s connected to the wiring [ine CKB, and a wiring line CKin2
for |npugg&ﬁgsgg%Kgnal to a gate el ectrode of the TFT 501a is connected to
the wiring A gate el ectrode of the n-channel TFT 101 k added to
the first cloc k.of the e Leceives SB
k-2 which is c res almrlllﬁ ﬁﬂ-fshaddgd forgtrevewl% tilql ?esd?% ﬁr%nglge pn%hearnf]

1 k-2 of t.he n ag 2)-th sta .. (Not e n and
2 tor m nantguCl ﬂ%n%raﬁ Ptk hi’%? be&?@ﬂ&? Sleisttipih & SfnarsT BBnared by
t he sane reference synbol .) In Fig. -2 denotes an out ut ternlna

of the fitReSEoFg, Hicik JHPPIAML 1Q ERSURY P@H@“@R Oﬁ)'eatkrFuérF%l‘g% DyFinae TR b’uﬁarf'%‘f # nal
of the second clocked inverter of the (k-2)-th stage. Fig. 16 is a top view
whi ch shdvsondinegls tharboue eirusture foraseventngelsalo purraneissisif affecbyg-st er . Conponent s
in Fig. 16 that are identical with those in Fig. 1~ are denoted by the sane
ref erence synbdd sheafindt etxgd ahtitisbifs reghstar edfthiarcenbodimengdhe pichannkb TSApwe 14 he
k-th to the (k+2)-th stages, SR k to SR k+2 of the shift register. A gate
el ect r odan®508n of thehfmnebckER inVditer ICKINGA1_a chih switcle lleirkgditiony.er Teeelabichidy

1 k+2 of the 43 (k+2)-th stage SR k+2 receives a signal SB k outputted
from an ot pitticthrertiatndah befendblbyddsdetss boakpchannal erRTes0 1GKh NWET kaohast higodsed h
stage SR k. In Fig. 15 SB k denotes an output termnal of the first

cl ocked ieR¥@bdSEonRbcttd® the mhrghs[sca@ae sapply @coiét RrkdnthEV A, Ndlsh&fn i BigS 8congd
cl ocked inverter of the k-th stage.

this case, the p-channel TFT 501a is serially connected to a p-channel TFT 501b in this order
and a drain electrode of the p-channel TFT 501b serves as the output terminal of the first
clocked inverter CKINV1_1. Another structure that can be employed sets, as a p-channel
TFT 501b, a TFT that has a source electrode connected to the high power supply electric

potential Vdd. In this case. the p-channel TFT 501b is serially connected to a p-channel TFT

501a in this order and a drain electrode of the p-channel TFT 501a serves as the output
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In the shift registers structured as shown in Figs. 1~ and 16, the
n-channel TFT 101 can prevent fluctuation in output electric potential due
to the |l eak current even when inputted pul se signals (a clock pul se, an
inverted clock pulse, and a start pul se) have a snaller anplitude voltage
than the power supply voltage. This enbodi nent may be conbined freely with
any of Enbodinents 1 to C [Enbodi nent 8] This enbodi nent describes a shift

regi st er te@hidah6f e E8R BlockdViaMipTivahwas actual |y assenbled with
referrlng to a sectional view thereof. A sectional view taken al ong the

line a-a' of Fhg. haél'BeérISm\%H[Wfl iR tfd Sbov l7the§0%$qgf§2£ ?9 8 pl pllilec?éar dhnhbebrar e

identical with those In ~ are denote ane ence sy ol s

d I t tt I THIs R th
oot 8 SO FE P s IR TR T
k, 501d k d 101 bst r at th t
Kr ace. Pefiiteqhytodl S2 g5 d°$‘e%f§a$g5v"f‘rﬁ€ﬁaf PRUSFIS, madbbae: She

|nterlayer i nsul atin f|In1 respectively Tp channel TFT 50l1a k has in
its acti YBuUydhatipe ePPlovg s asen BTG TPl HuACEE bheading auouse
regions, and regions 891 and 894 that function as channel regions. Inpurity
regi ons @ggiragisogaeriqduiache daw agwer aipalyr deglopotemiid Yispuy shoynriadiiens.gge i s

el ectrically connected to a power supply line Vdd through a wiring |ine.
810. Thethps cisenthe|n-dvannel TFAT 501dhiskserigllp cdandgsied tgahe nIdhaniteh JtFThadl cgattbis

el ectrodes 803 and 806 electrically connected in a portion which does not
over | ap ¢dder act & \deaih @ipetrodelbfethgat-chaehd CEH O A@1 BEBvdsasehe ottpucekhinat ohthect ed
toawring line CKB through a wiring line CKin2. The p-channel TFT 501b_k
has in ifist atdcky® ihayRF CRINVI 1y 1eQtHeRSt88dra ittt &34 Behaiployed sk@N agSin
source regions, an inpurity region 883 that functions as a drain region,

and Legl (RARIPTERG030% TRUnfinSt sfanrc%selé‘c%a@%nﬁe&%cmhe BReodrGhaphs TFT

I's a double gate TFT that has gate el ectrodes 804 and

el ectri %ﬂla(j:t}{c fp%ﬂ:ﬂﬁglt ?’gs ' Qnggﬁoc{agé 9 %&h%ﬂnﬁqoﬁfs’r 381c He ser ‘éﬁ& C%Hnécli]e% e hI ve

| ayer. e gate ectrode e ctrically connecte
n-channel TFT 501d in this order and a drain electrode of the n-channel TFT 501d serves as

the output terminal of the first clocked inverter CKINV1_1.

In the first stage circuit, similarly to the first clocked inverter CKINV1 1, the
p-channel TFTs 501a and 501b of the second clocked inverter CKINV2_1 can switch their
positions. The n-channel TFTs 501d and 501c of the second clocked inverter CKINV2_ 1
can also switch their positions.

In the second stage circuit of the shift register of this embodiment and the circuit in
each of the subsequent stages to the second stage, the p-channel TFTs 501a and 501b of the
first clocked inverter CKINV1 thereof can switch their positions. To elaborate, one structure
that can be employed sets, as a p-channel TFT 501a, a TFT that has a source electrode
connected to the high power supply electric potential Vdd, as shown in Fig. 8. In this case.
the p-channel TFT 501a is serially connected to a p-channel TFT 501b in this order and a

drain electrode of the p-channel TFT 501b serves as the output terminal of the first clocked
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to aterminal S k-1. The inpurity region 883 that functions as a drain
region is connected to a termnal SB k. The drain regions of p-channel TFT
501a_k and the source regions of the p-channel TF'T 501b k are directly
connected to each other at the active |ayers. The n-channel TFT 501c k has
inits active layer an inpurity region 886 that functions as a drain
region, an inpurity region 887 that functions as a source region, and a
regi on 8fivetthraCKINVIC! i AnSthasstacauhaetanbentployelilets mejch%nEBUFDB()B@,GJ t hat
functions as a drain region is connected to the termnal SB k through a

Wi ring |irpe (84l hasA @At @bRGHE 08§ncBRYE th ShERBAGRHRH I BRctR B dM@hI Sali- 1.
The n-channel TFT 501d k has in its active [layer an inpurity regi on 887

that fungf lr@{'éasésth@ JE i Bel B8 9('3'1b ﬁ%eh”@“u%&n)écté@% Q- éﬁﬁnélhﬁiT Syneh t‘BPsS as

a source region, a region 6 that nctions as ‘a channel regl on.

gate el egli.pgs §Oa$dl|lsejﬁ§_s$aqeg§ﬁ @q Skl TPl 08,00 QUAN, BohLd Bgtﬂe ne

e n- c anne as Inits active layer an'inpurity regio
888 that functi n region, an inpurity region 889 that functlons
as a soufBLoPEks vagﬁgmgﬁ%gglon 897 that functions as a channel region. A
gate el ectrode, 8()9 is connected to termnal SB k-2 r|ty
reglon 889 t haf's %P??bﬁ@"%%mg‘%6%?@§WFe@FGN“F§W8P§@Ptpd%%?ﬁ’gbﬁﬂﬁ B to a
power ly line Vss. The source region of the n-channel TFT SO c_k and

the dr al laggid R 1bfin thedirs-dorkah averrmCEENY1 k reackipk betvy wayhAbpleedingnd, each
other at the active layers. The source region of the n-channel TFT 501d k
and t he ohchimmel FGToOM0GS501 theand-SOhanareswildaTthei® positiamse doreduboraje, consutied t o
each other at the active layers. G ven above is a description on a

sect i onalhavcawbefengplefedf dets; @giaat @chahel WET pi0ds @nTFT nive riak ansouacec blewasle
actually assenbled. In the shift register of the present invention, the

n- channeéonhtdied @l tHeabwiiomee Rtipply Wbt (fo@HhtihDV@sl,lfaplﬂhm&’a acFigl 8. poi @ &3k, due
to the |l eak current even when inputted pul se signals (a clock pul se, an

i nvert edthelrpaisnﬁwﬁer 1@11% Rrigll REbnrReted 8 nBY MR TFTRISH &L aRMBH it dRisVRbdage
than the power supply voltage.

and a drain electrode of the n-channel TFT 501c serves as the output terminal of the first
clocked inverter CKINV1. Another structure that can be employed sets, as an n-channel
TFT 101, a TFT that has a source electrode connected to the low power supply electric
potential Vss. In this case, the n-channel TFT 101 is serially connected to n-channel TFTs
501c and 501d in this order and a drain electrode of the n-channel TFT 501d serves as the
output terminal of the first clocked inverter CKINV1. Still another structure that can be
employed sets, as an n-channel TFT 501d, a TFT that has a source electrode connected to the
low power supply electric potential Vss. In this case, the n-channel TFT 501d is serially
connected to n-channel TFTs 101 and 501c in this order and a drain electrode of the n-channel
TFT 501c serves as the output terminal of the first clocked inverter CKINV1. Yet still
another structure that can be employed sets, as an n-channel TFT 501c, a TFT that has a
source electrode connected to the low power supply electric potential Vss. In this case, the

n-channel TFT 501c is serially connected to n-channel TETs 101 and 501d in this order and a
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Thi s enbodi ment nmay be conbined freely with any of Enbodinents 1 to 7.

[ Embodi ment 9] In this enbodinment, an el ectronic device which utilizes a
di spl ay device conprising a driving circuit including shift register
according to the present invention will be described in Figs. 11A to 11F.
Fig. 11Ais a schematic view of a portable information term nal using the
di spl ay device of the present invention. The portable information term nal

I's conpoggeh QEctﬁ)d%fﬁhé)f?@Mar%%P%ﬁr 5B QRGERL m@%lutpﬁthctrﬁlé %%@ iR - fifgt DRl

source smntc 27 1c, an antenna 2701d, a dISp ay unit

ext er nal @127ﬁ%gnugngygfﬁ8&§%tﬁﬁ @%e%mgcgcﬁgﬂ§%§GBn&pvef%ﬁgq can

be used ¥b |splay uni anaty "V oW’
er sonal usi ng the dis deV|c t he present vention. .The
ber sonal 5@&@3}?3“%“6 BEedeRody e %&ythmwgwaf S Or R POty o

di splay unit 2702c, an operational_ sw.tch 2702d, a power source swtch
2702e,  aN&h-arin & s3atheinngharneh bl 5914 3% seripiy connep 69)}0 ashprnel $F Ty ﬁ@lcm"élsent

invention can be used for the display unit 2702c. Fig. 11Cis a schematic
view of HW inthigerdes proadeain eleciaedeiof éhasichapnehBU il G hsesyesdsyheentpyt temminal
present invention. The inmage reproduction device is conposed of a main body
2703a, oaofcthbifinstcl@keBmverer GKENY1L.ngYetestilamphz0goictue thas phrale employ2d68sl, a
voi ce output unit 2703e, and an operational switch 2703f. The display

devi ce ofs dhe-chameeMFT S01ent iTHT hanhixea vewde tlRetrédeecahins@tdyo thei low2g®d¢t.

Fig. 11Dis a schematic view of a television using the display device of

the presg ?81 | IV@AE pORntial NBss! SlEMisSERE the nCRAFRRE TEFT018 ST rAIIPeHne R, a
cabi net 2 b, a display unit 2704c, ‘and an operational switch 2704d. The

di spl ay p@ﬂdnﬂ@l "?f-"gst gﬁﬁgc{]n?isﬁﬂtm AN INdr A d G a R 1R e 8‘?rthet hendingPiry 1‘(')'?' t

2704c. Fig emati c view of a head nmounted display using t

550 o 558 SRR BT i R sl

270k, a displ a§’1mu19}1§ tg 7t9e sécog(rll %loacﬂeé) E)l;[vlegtgrl C?éfﬁwrﬂ in the first stage circuit, the
p-channel TFTs 501a and 501b of the second clocked inverter CKINV2 in the second stage
and each of the subsequent stage to the second stage, can switch their positions. The
n-channel TFTs 501d and 501c of the second clocked inverter CKINV2 can also switch their
positions.

In Fig. 8, the TFTs constituting the first clocked inverter CKINV1, second clocked
inverter CKINV2, and inverter INV of each stage of the shift register have a single gate
structure. However, the TFTs are not limited thereto and may take a double gate structure or
a multi-gate structure with more than two gate electrodes.

This embodiment may be combined freely with Embodiment 1.

[Embodiment 4]
This embodiment describes a shift register structured differently from Embodiment 2

or 3.
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2705e. The display systemof the present invention can be used for the
display unit 2705d. Fig. 11F is a schematic view of a video canera using
t he display device of the present invention. The video canera is conposed
of a main body 2706a, a cabinet 2706b, a connection unit 2706c, an inage
receiving unit 2706d, an eyepiece unit 2706e, a battery 2706f, a voice
i nput unit 2706g, and a display unit 2706h. The di splay device of the
present invent TRostiARedQetstalisle@boliint issPhadifibdtion of {0k it AL SRS Of
the present invention are not limted to the above el ectronic equi pnents
and may g | | Figd | t 3rJ r nd | S .S,
ambod Teat R Pel B B Bt g T ealty ety ma AR RC e clock
Enbodi ne . i . i bpe Lt,h a.conventi,apa
{iSe €K Br gn é@ﬁ???@%3’}‘%%’3%1(@#%{!}’%6&%&9 eagh O Eh[ei @Hﬁ Osﬂdgg ndéld its

shift register an t e present 1 nven

substrate,is manufactured in thig e ' t. I.n this embodi nent

nmeasur err%unbtsec}ugg{]?‘f]gegft Sbngvﬁﬁpﬁé"cj‘%'\’r}fgo@@ﬁ&oHba‘epé\rﬁbFloﬁ!fqdl ‘nﬁ‘aert‘?iegéiﬁé'd.
The input, signal valtage_is set .0 to 3V, and the anplitude of power
suppl y vip? gty q?ﬁ G %ﬁ@éagla@f p &'@5 efabqdimentjs phowRp ) EigedSopepmpauients of
normal ly. Note that the frequency is set to 5 Mz at this tinme. The
convent | BiashigHegister &t areidenticat atiddthass: imakigy Liare denotedabyyeheofamel refergngeo ~. 5
V of the power supply voltage, and the anplitude was 7.0 V On the ot her
hand, t heymtls @and egxplmetionsf theteef pree vemtted. n\Fontexempopehaties clockedl inyeiter t he
range of - 5.0 Vto 7.~ V of the power supply voltage, and the anplitude
was 12. 5CKIN¥G adfrttle migrd stagdrén Bipou8 dwesinot kavernhe hehuhie]l THTeSO1E B udritig. bf an
irregularity of TFT characteristics can be suppressed since the nmargin is

caused | aigemingdoutpietigpdldes o€ GeShET repBted S@ektdrBdBs YoV ih e, AGNY et Japal
shift register is used. Further, the shift register of the present

inventiqgtﬁ@gﬁgqggggg§h¥u§&pﬁhmo§hgpﬁ@tho other circuits fromthe shift
regi ster. [Enbodinment 11] The photograph of the shift register according to

the present inwendi Qe grﬁ;!e@ﬂnfm mstﬂag tHPREL ﬁwb%ﬁgpgptfm&h&mnua (b Ghie27-

The anplitude voltage of 1 nput Signals I1s set to

register as a conventional shift register has. However, the structure of Fig. 18 can reduce
fluctuation in output electric potential of the first clocked inverter due to the leak current
when the shift register receives a clock pulse and start pulse with a smaller amplitude voltage
than the power supply voltage of the shift register. Thus obtained is a shift register which
operates at high frequency with less power consumption and which is free from the problems
such as noises of power supply lines and a large area for placement.

The shift register structured as shown in Fig. 8 can be modified to obtain a different
structure by removing the n-channel TFT 501d to which a clock pulse CK or an inverted
clock pulse CKB is inputted, from each of the second stage and its subsequent stages that
have the n-channel TFTs 101 in the first clocked inverter CKINV1. This structure is shown
in Fig. 19. Components of this shift register that are identical with those in Fig. 8 are

denoted by the same reference symbols and explanations thereof are omitted. For example.

the first clocked inverter CKINV1 of the second stage in Fig. 19 does not have the n-channel
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and the power supply voltage is set to 8.0 V as a concrete specification.
Mor eover, waveforns in operating a shift register according to the present
invention at the frequency of ~ Mz is shown in Fig. 28. Fig. 28 shows the
waveforms of a start pulse. a clock signal, and a signal outputted fromthe
shift register. Note that, although the 48 waveformof the first stage is
| arger by a half pulse in the signals outputted fromthe shift register,
there i sTegpsmidal loy M@ fr We&ﬁﬂnﬁﬂg@%d%h&%)p@l@@t ofOthe ishifP BSeh BB cMirddad he
second stage. A clock pulse and a start pulse with a snmaller anplitude

vol tage Lhdam fnrﬁg.pﬂ)"@'ihess'dl?ﬂélaytﬂécémfﬁﬂzgisféfr sRu@thed bs §RWnSh @5 @re inputted to
the shift register. There is provided a nethod of driving a shift register

at high frequepgy widle lsﬁ(ﬁfn QP%%T 16005 YAk Qhine Y}’Glingg}adfsrﬁﬂs?ﬁatfcisx‘?ﬂ%xﬁot??he

probl enms such as a noise o wer supply l'ine an | arge area
pl acenen

t...The. | eak current i educe /.sefting gate wdths.aof TETs that
Constr ¢ upbtaREstel A €PBiERloroh oBFC e g e THRNORABE SulbCHn3 B oS T
above drivj ng.met hod. . Furt hermore, another TFT is, added to the first
ol ocked FoHyE? CBFMASH i Oan SEBHE poBIGet Pt BebrbReR et B el erian
output termnal of the first clocked inverter throuqh t he source-drain of
t he adde8urrent whandheywhift regisier raepivi GlodkcryIseAnd Btpet Bifiseaibhup siplerumalitpds |
as the power supply voltage of the shift register is inputted to a gate
el ect r odeoltdgetthan thd pewemupplyrnaltage @€ theThift registary nEbusCrraingrbis & theft regaker
current causes a problem In this way, current flowing in the first cl ocked
i nvert er whichadpecaies atriijh fsquancy ofifh lew powerhenalbopt@nsdmduehich s frearfrompéreat i on
at high frequency with | ow power supply voltage and reduction in size can

be achi epfblant sack hbd fidises @@ pswarsupgl9 linedhiiTa lafpe GheAl thEadehiend. A met hod of
driving a shift register conprising First and second cl ocked inverters that

each out puts arhis@RBbdintnEMAE bk HAbided oY witlas @ oPR&badincAKartbad cl ock
pul se obtained by inverting the polarity of the clock pul se, wherein an out

put termnal of the first clocked inverter is connected to an

[Embodiment 5]

This embodiment shows an example of a shift register, to which a start pulse SP and
clock pulse CK with a smaller amplitude voltage than power supply voltage (corresponding to
electric potential difference between the high power supply electric potential Vdd and the low
power supply electric potential Vss) of the shift register are inputted, and which uses the
following structure to reduce leak current of a first clocked inverter due to inputting these
pulses.

The shift register in this embodiment is structured so that leak current flowing
through' p-channel TFTs 501a and 501b of a first clocked inverter is reduced.

Fig. 21 shows th;ructure of the shift register of this embodiment. Fig. 20 is a
timing chart of the shift register shown in Fig. 21. The timing for inputting a start pulse SP

and clock pulse CK here is similar to that for the shift register shown in Fig. 1 in Embodiment

1, and therefore, a detailed description is omitted.
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output termnal of the second clocked inverter, wherein the second cl ocked
inverter receives a signal obtained by inverting the polarity of an out put
signal of the first clocked inverter, and wherein an anplitude voltage of
t he cl ock pul se and inverted clock pulse is snaller than a power supply
voltage of the first clocked inverter and second cl ocked inverter. 2. A
nmet hod of driving a shift register according to claiml, wherein the

absol ute val ueHghetdaeth@! @ity OfPPLRAL hiade Hiphlied eNaR HREWeERIR shH&irea0Ner
supply electric potential of the first clocked inverter and second cl ocked
i nverter a M ghe I i I . clk. . i t ed
cl ock pu?ggg%@Iﬁﬁ%gé?“?ﬁéﬁﬁ%ﬁg&ggg% 8%%@$3?%ékgfugb€ﬁ§égﬁgﬁgl@%ﬁ?gg%ﬂ%f a
p- channe) T .that con cked i nyert

JFET . stitutes the fir I r. 3., A h of
b v ng. et upfOREl b iy imie: b ol eafiatfmalie 4k SEherdisub ol e v ve
of the electric _potential difference between a L ow power supply el ric
pot ent i SHhe phig ‘F%‘?tg‘tOtgil‘%'clk‘gﬂe‘Y%(Pér*i“B? clRrk Pue G Reind pvarieg CF)ﬁlsngseﬁ?éﬁ]d a
| owest electric potential of the clock pulse and inverted clock pulse is
| arger than th@ fgﬁé’éllfﬁfteéls(?éﬁwfbf" Higt ht-JBnbiry drskedigensr QRINY &gy ofrFT
that constitutes the first clocked inverter. 50 4. A nmethod of driving a
shift redicdhisd apdhis sHsequenpstages|hias ¢ poehagnelglsl 1HHeh Toe prehansgl ddds 1101 of
conprising first and second cl ocked inverters that each outputs a signal in
sync wi t the&k-tbl (bck apatusad nambenequahticeort leggec Hhaold, pud sguabbt aii leesdthby nj stage tsi ng
the polarity of the clock pul se, wherein an out put term nal of the first
cl ocked deneekdtbgr110$_Ic orThecleedid @wnasctionof digate@larirodd ofahe plokametORT 1¢0 bsked
inverter, wherein the second clocked inverter receives a signal obtained by

i nverting dndnpal@E.i 41y uef gad elettkdiétof Shd pahatiel THE fDI SF ofit eGkeekceveHeer ,
wherein an anplitude voltage of the clock pulse and inverted clock pulse is

sl | e La Bt URAHISH clSURRKcHE CRATYIRE G difbcs BiERARIG fighel 0 the el ectric

pot ent i ference between a first power supply electric potential and a

t | . b T i ked
secont PO, SRR SLEELCLF I IL A WU AESELYERLS ol

el ectric,pot i al, of fLrst gl ed inverter is given 0 the.out.put
t er mi nal thg‘?ul‘;g%e Picpﬂnetﬁlg’&%@i %\%estraﬁgrogtﬂﬁr%ﬁgﬂo kefiilP‘get“eﬁ- c’hﬁ’ﬁrﬂgfaml%fgé{nd a
second n-channel TFT connected ip series, the first n-channel .TFT,
wher ei n S Fegister %*BF%P%H%V%‘%EF%‘FH@Y WHE?%P%W?&%?“EH"’%‘%W@ ARt ed
fromthe first clocked inverter of the previous stage is inputted to a gate
el ect r odEomthe preblems sechasdvisshef pomrer supiy lingfeandiararge areg he Plagersnan el ectric
potential of about the sane |evel as the first power supply electric
potential is ilnpht steutture showmireFigl dbtanother pfchanng! $EEJAA1 mayHgnasded TFthet o
turn the second n-channel TFT OFF.

first clocked inverter CKINV1 of the second stage. This structure is shown in Fig. 22. In

the structure shown in Fig. 22, identical components with those in Fig. 21 are denoted by the
same reference symbols and explanations thereof are omitted. In Fig. 22, denoted by 110 is
a delay circuit. The output of the first clocked inverter CKINV 1 of the first stage is inputted
to the gate electrode of the added p-channel TFT 1101_2 added to the first clocked inverter
CKINV1 of the second stage through the delay circuit 110. The delay circuit 110 delays the
signal by about half a cycle of clock pulse.

With the structure shown in Fig. 22, the shift register can reduce the leak current

flowing through the p-channel TFTs 50la and 501b of the hirst clocked inverter. Thus
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A nmethod of driving a shift register that has a plurality of stages, each
of the stages conprising first and second cl ocked inverters that each
outputs a signal in sync with a clock pulse and an inverted clock pul se
obtained by inverting the polarity of the clock pulse, S1 wherein an out
put terminal of the first clocked inverter is connected to an out put
termnal of the second clocked inverter, wherein the second cl ocked

i nvert eroftgined Kasshift sdeiia! wibt epdrask Q}f\\j\%]mﬁf&fdehésgwttﬁl@es{r??b@éﬂ dovisihptidh Lt put
signal of the first clocked inverter, erein an anplitude voltage of the

clock pul,fRnhandet Mish iRIpobRAK bk %@_nb%es’sﬁph&y%rl %gﬁl?f 1theB QNG l%{i%gzlr&l Y&l tage

which is corresponding to the electric potentia erence be en a first
power su Q%%ne%ltectri c potential and a second power supply electric
potenti a at ‘are given to the first clocked inverter and second cl ocked

inverter, whergeip the second power, supply.electyic patential of <dJd rst

cl ocked i nver tlé’rtr"? %hlgif%%ﬁ‘efr%?“gﬁ‘&“"ééu‘ﬁ BE‘FW%/g‘r #ﬁgﬁ L “&fl&?h g “%Ifggﬁ%@d
inverter through a first_ p-channel TFT and a_second p-c¢hannel TFT connected
in serie® wfacfe%élqc#rpélise&'gﬁaﬁwvewm%%ﬁﬂ& GRE @i"@qﬁ‘é‘FS LY Dcreropsd from
inverting the polarity of a signal outputted fromthe first clocked

i nver t erthefirstglockedipvertes GHRPE osvhighheneraereochangfd e Tl 18k isasded.of the first
p- channel TFT, and wherein a signal with an electric potential of about the
same | evel as Thu¢iss écbigd2hohvep-chanppl TFEP@L oivchipoe elack abls¢ €K erputinesttedo a
gate el ectrode of the second p-channel TFT to turn the second p-channel TFT
OFF. 6. dockepuiedCKB idinpuitedymay dhirdrhoveddiomt the firktatlodkad inve(ter CKINWV hart ewchl
nunber equal to or larger than 3) stages, each of the r stages conprising

first ansttheanichnd iRGEBEqLEN Slakey 1B wHieH oatbreqQlitHHAE TFTS110Na% addedSyMhisW t h
a clock pulse and an inverted clock pul se obtained by inverting the

pol ari t ystRkokd® HoRmkinAtie SB. WAL ELInTpl1aNhO st RibckbLTHVEAG! CRINYV D@ f ke third
cl ocked inverter is connected to an output term nal of the second cl ocked
invert erstag%%n Fig. 23 does not have the p-channel TFT 501a_3 of Fig. 21.

In Fig. 22, the p-channel TFT 501a to which a clock pulse CK or an inverted clock
pulse CKB is inputted may be removed from the first clocked inverter CKINV1 in each of the
second and its subsequent stages to which one more p-channel TFT 1101 is added. This
structure is shown in Fig. 24. For example, the first clocked inverter CKINV1 of the second
stage in Fig. 24 does not have the p-channel TFT 501a_2 of Fig. 8.

The structures shown in Figs. 23 and 24 have the same number of TFTs that
constitute the shift register as a conventional shift register has. However, the structures of
Figs. 23 and 24 can reduce fluctuation in output electric potential of the first clocked inverter
due to the leak current when the shift register receives a clock pulse and start pulse with a
smaller amplitude voltage than the power supply voltage of the shift register. Thus obtained
is a shift register which operates at high frequency with less power consumption and which is

free from the problems such as noises of power supply lines and a large area for placement.

The shift registers of Figs. 21 to 24 may be moditied so that a signal obtained from
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wherein the second cl ocked inverter receives a signal obtained by inverting
the polarity of an output signal of the first clocked inverter, wherein an
anplitude voltage of the clock pulse and inverted clock pulse is smaller
than a power supply voltage which is corresponding to the electric
potential difference between a first power supply electric potential and a
second power supply electric potential that are given to the first cl ocked
i nver t er NaRdogea Rt fDugRkes of adjecdneEtagastie beiplited 4% dnhGitpun tshnbKini sacR sfagé.ur al
nunber equal to or larger than 3 and equal to or smaller than r) stage, the

first pomgr25uRelY a8hae tgisterPMiAndd 9% ity g hé KRk bRk fii%"ﬁr {8Ehat 9,

given to the output termnal of the Tirst clocked inverter through a first

n-chan “ﬂig@ﬂb%\ﬁ}%d%ﬁﬁ%ﬂ.&g&%{é}p@@ gfg}nﬁgﬁ @g@pﬁgﬁt%ﬁg‘w il tb.ﬁﬁeldta‘g. @S&éﬁ&t;“

n- channe ereln a si verti-ng the polar
si gnal oqt%Htted fromthe first clocked inverter of the (k-1)-th stage is
inputted;% ‘a gate electrode of the first n-channel TFT, and wherein a

signal outputted fromthe first ¢locked .inverte f the (k-2)-th stage is
inputted to a dieahdh bt freodd gt HEEBE PP RBher” Phﬁf}rswglos&wﬁewm fof
driving a shift register that has r (r is a natural nunber equal to or

| arger tHEHVYY_LphHesiisestage dye tonde deak qureat isqa @ RIPHI§MS if asttarh pulse s oisd
clocked inverters that each outputs a signal in sync with a clock pulse and
an i nverinpeftes inctke manser sbowaiindlr bypingreherttipndig-t2e Pdthavah thesfutpuh SE ok

pul se, wherein an out put termnal of the first clocked inverter is

connect ate fiost @lockerd mvtrt¢rent thanseicomf stadecfliwtatasdive o tledebki quveent, dre, flvdneationn t he
second cl ocked inverter receives a signal obtained by inverting the

pol ari t ydgeh nafinte Pdivith opératior0bf thoshiftiregisteChberbilcedhd civc@iitoREputdad a samipingi N an
anplitude voltage of the clock pulse and inverted clock pulse is smaller

than a F}QM‘@C!’SIWPEP'a}éigfﬁl bedRcdMpENINOR 8&'r5tﬁ§ﬂ§mgé BephR $ henal £otdr e first
potential difference
and second stages. By adding the p-channel TFT 1101 to the first clocked inverter CKINV1
in the third stage and each of its subsequent stages, the leak current is prevented and the shift

register can operate normally.

This embodiment may be combined freely with any of Embodiments 1 to 4.

[Embodiment 6]

A shift register and a driving method thereof according to the present invention can
be used in a driving circuit of a display device.

For instance, a driving circuit of an EL (electro luminescence) display device using
an EL element and a driving circuit of a liquid crystal display device using a liquid crystal
element can employ a shift register and a driving method thereof according to the present
invention. By employing the present invention, a highly reliable display device which is

small in size and which consumes less power can be provided.

An EL element refers to an element that emits light when a voltage is applied to a
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between a first power supply electric potential and a second power supply
electric potential that are given to the first clocked inverter and second
cl ocked inverter, wherein, inthe j-th (j is a natural nunber equal to or

| arger than 2 and equal to or snmaller than r) stage, the first power supply
el ectric potential of the first clocked inverter is given to the out put
termnal of the first clocked inverter through a first n-channel TFT and a
second NpANaNe1EdtroliEsT (BANBEE LT ENhGRY) KRS sdrdwidhes bh ES!aytr CaRyBL 18yel may
wherein a signal obtained by inverting the polarity of a signal outpufted

from t hepd kdrked Gtde KR bridVeESBpoRl drh@ fbredhictBmPbAAE dr FrdnBUhixEHe 3Rt €
el ectrode of the first n-channel TFT, wherein, in the second stage, a gate

el ectrod : and 1.6 = [ [ I I, ' j.ned
by nver ¢ ERue FREPORFORHSbrERERThaind. CAREIAER: Refloiap P0G b Bl
(ks a Haeuar fmdrdciol i drerdeych Prlis ol af B doghicderer
than r) stage, .a signal outputted fromthe first clocked inverter of the
(k-2)-t herg‘tt%%ed‘f’ges)i eﬁmrttglaret 0 Aﬁl@%ﬁ% dgyig ¢7ipgan GLEh %ﬂﬂ&% Ad HERdRRBY TFT.
8. A nethod of driving a shift register that has r (r is a natural nunber
equal todeyicel arger than 3) stages, each of the r stages conprising first
and second cl ocked inverters that each outputs a signal in sync with a

cl ock pul se antin &b lapercof bd QULER lelqmdns és wiareadniechsoygdniyy eerupavgdtlhgerpolari ty
of the clock pul se, wherein an out put termnal of the first cl ocked

i nvert erorgsnic ompotied! l4yer asudlt ped at kminatalstrodtutehe As égicudl lehorleedtruaiwer t er
54  wherein the second clocked inverter receives a signal obtained by

i nver ti N@efebBisple rofose®by Tan@et LGS BasgAad Kollal O6mparysindcdoasikaty bfwRsleer ,
wherein an anplitude voltage of the clock pulse and inverted clock pulse is

smal | er 4-haPordind PWeF, aXHRPEMItMAY 136 a¥hE BleborL@insFSRRE HiyRY tRhéh&aRlpRS ri C
potential difference between a first power supply electric potentlap and a

fﬁggp?erp&*gﬁ%m?glgég% gn%n%%&%é&&?%%ﬁ?gh%h 4 RAL 1A Bio1MRP altRId ifhshdiif 16/.pCked

a light emitting layer, and an electron transporting layer are layered in order on an anode, and
one in which a hole injection layer, a hole transporting layer, a light emitting layer, an electron
transporting layer, and an electron injection layer are layered in order on an anode. A light
emitting layer may be doped with a fluorescent pigment or the like. The above-mentioned
hole injection layer, hole transporting layer, light emitting layer, electron transporting layer,
electron injection layer, and other 1a$lers are all included in the organic compound layer. A
given voltage is applied to an organic compound layer structured as above from a pair of
electrodes (an anode and a cathode) to induce recombination of carriers in its light emitting
layer. As a result, the light emitting layer emits light.

Layers in an organic compound layer may not be always clearly distinguished from
one another, and an organic compound layer may have, between adjacent layers, a layer where

the materials of the adjacent layers are mixed.

An OLED element in this specification refers to an element that uses a singlet
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wherein, in the j-th (j is a natural nunber equal to or larger than 2 and
equal to or smaller than r) stage, the first power supply electric
potential of the first clocked inverter is given to the output term nal of
the first clocked inverter through a first n-channel TFT and a second

n- channel TFT connected in series to the first n-channel TFT, wherein a
signal obtained by inverting the polarity of a signal outputted fromthe
first clockes td omarlight (Dhortdeent jight). ahlelghagendtsustnputiplede aigate eglieggHiode
of the first n-channel TFT, wherein, in the second stage, a gate el ectrode

of the s@aedpHorsehangf), of bl cleRer MAss the 9@l Whi ch i s obtai ned by
inverting the polarity of a signal outputted fromthe first cl ocked

inverter of thgofiysat, a&ag@iagaﬁlogg@k% éﬁeﬁiﬁﬂé’ﬁﬁth@%ﬂ%&%ﬁtotﬁg@%?}{ &a«gk& of

the clock pulse”and inverted 'c ereln, In is a

nat ur al r t 1 0, Ql L than.r)
ctage. aidgniar ERlPly Ruft DG BheoRteh EREeRANA it aflne G0 780 )
stage is.inputted to a el ectrode of cond n-channel, TFT. 9. A

et hod orEt s favinS eRlE e g8 i Torfom 10, e PR s PEerK s b qua
to or larger than 3) stagesh each of the r stages conprising first and
second cldkempesse Pt & pliTtrpgisternfina Hintt Fiehsciecudli YR a1nd gseegmldatgh cicuit W ek
pul se and an inverted clock pulse obtained by 55 inverting the polarity
of the clThscaterugnndlingiayiag airegmnt Bl2tis permpased of ashiftaegisthie’07 r st ¢l ocked
inverter is connected to an output term nal of the second cl ocked inverter,
wherei n the sdodhed pitebglostibn Al&ra pluraléy efvesra sgopdineslio avivied sigpalsnarer t i ng
the polarity of an output signal of the first clocked inverter, wherein an
anpl i t udepuedtfage tihd sdune bt kinp drismgatiduit (e rake arraiged ko porhseolumnsamd her
than a power supply voltage which is corresponding to the electric

pot ent i ludiifyl 6F @R SighatINWRE Mo avHidl SndlO¥RIinputRal fyork tRE L4tk Gigasl BfY #@vingnd a
second power supply electric potential that are given to the first clocked

i nvert erciRRH 788 GANS &8 K& Shrin ekt €A pi¥EI8E Bled hiNedcR Bt e RtdrdecliSnsaviat ur al
nunber equal to or larger than 3 and

the source signal lines and the gate signal lines cross each other.

If the display device 700 is an OLED display device, each pixel has an OLED
element. If the display device 700 is a liquid crystal display device, each pixel has a liquid
crystal element.

In accordance with a signal from the shift register 707, the gate signal line driving
circuit 702 outputs signals sequentially to the gate signal lines to select a pixel row of the
pixel portion 703. When a signal is inputted from the shift register 704, the source signal
line driving circuit 701 holds video signals sequentially in the first fatch circuit 705. The
video signals held in the first latch circuit 705 are transferred to the second latch circuit 706
and inputted to the source signal lines. In this way, signals are inputted to one row of pixels.
This operation is repeated for all of the pixel rows to display one image.

For example, each pixel of an OLED display device is composed of a switching TFT

and an OLED driving TFT. The switching TFT serves as a switch for deciding whether to
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equal to or smaller than r) stage, the second power supply electric
potential of the first clocked inverter is given to the output term nal of
the first clocked inverter through a first p-channel TFT and a second

p- channel TFT connected in series to the first p-channel TFT, wherein a
signal obtained by inverting the polarity of a signal outputted fromthe
first clocked inverter of the (k-1)-th stage is inputted to a gate

el ect r odiapof a siyeal bt & séurpe sipanhiat tolFpixcbindicodieinet Wik «Signabf Ppitpsighfdider om
the first clacked inverter of the (k-2)-th stage is inputted to a gate

el ect r odenofOLtH® & dFR- edaoneburfdnl - ficBng Anfih @LID Qo gt & ﬁﬁil;i‘h

register that has r (r is a natural nunber equal to or larger than 3

st ages, alsi ; QP L Sl Liohsiti agk: Gk J ters
hat - each o R b e e e I A AL 1 DU ook
pul se obgi ned by inverting the polarity of the clock pulse, wherein an out
put tcrnmmal of the first clocked inverter is connected to an SG out put
term nal of thsgiﬁcond.clo?ked inv§rEer, mh?rein t he second cl ocked
inverter recei noWd) RS STUEIEG HBEC BN STy the polarity of an out put
signal of the first clocked inverter, wherein an anplitude voltage of the
cl ock pul se anths hfbregaderangdhe griyigg methodgereat aﬁ%gﬁn%t%@wesgwplﬁmtw t age
which is corresponding to the electric potential difference between a first
power supIBE usee Eer the shidk saisical704 06 the souecsriiensbling ddyipgicircdl 2@t pagin the
potential that are given to the first clocked inverter and second cl ocked

i nver t ershifivhegistéry07ofi thergatej sigral [ihe dréving elaquitr 2. nunber equal to or | arger
than 2 and equal to or smaller than r) stage, the second power supply

el ectric pot erfThistmbddiinbet rhay st comtbiwddefeteiynwizh by ofi Bmighdients ¢ té Be out put
termnal of the first clocked inverter through a first p-channel TFT and a
second p-channel TFT connected in series to the first p-channel TFT,
wherein a signal obtained by inverting the polarity of a signal outputted
from t hephidoaim&l @gked inverter of the (j-1)-th stage is inputted a gate

el ectrode of the first p-channel TFT,

This embodiment describes a shift register of the present invention which was
actually assembled. A top view thereof is shown in Fig. 15. The top view of Fig. 15 shows
a portion which is corresponding to one stage out of the third and its subsequent stages of the
shift register in Fig. 1. The top view of Fig. 15 shows as the k-th (k is a natural number
equal to or larger than 3) stage SR_k.

The k-th stage SR_k has a first clocked inverter CKINV1_k, a second clocked
inverter CKINV2_k, and an inverter INV_k. Components in Fig. 15 that are identical with
those in Fig. 1 are denoted by the same reference symbols.

The first clocked inverter’ CKINV1_k has p-channel TFTs 501a_k and 501b_k.
which are denoted by pchTFT 501a_k and pchTFT glhb__k, respectively, in the drawing.
The first clocked inverter CKINV1_k also has n-channel TFTs 501c_k, 501d_k and 101_k.

which are denoted by nchTFT 501c_k, nchTFT 501d_k, and nchTFT 101_k, respectively, in

the drawing. The n-channel TFT 101_k is provided as a countermeasure against leak
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wherein, in the second stage, a gate el ectrode of the second p-channel TFT
receives a signal which is obtained by inverting the polarity of a signal
outputted fromthe first clocked inverter of the first stage and which is
del ayed, and wherein, in the k-th (k is a natural nunber equal to or |arger
than 3 and equal to or smaller than r) stage, a signal outputted fromthe
first clocked inverter of the {k-2)-th sta-~e is inputted to a gate
el ectrodg,of,;t he second p-channel TFT. 11. A nethod of driving a shift
register that has r (r is a natural nunber equal to or larger than 3)
stages, each oft, t . rising first and. second cl ocked inverters
that f:ach out %ﬁdrsaﬁaé lgléé%glgaiv(r%@geﬂgévﬁ‘?lﬁmé g & g'ﬁﬁldscgoc 1SS Ryed and
cl ock pul se .obtai ned 57 . inverting the . polarity of .the clock pul se,
wherei n AnVG60E Hif & g?‘xﬁhn%ﬂ "bvfe”f"ﬁe@ﬁ(fcﬁzr%LEISCCFSOH‘I?B‘(S‘:J' mféH@’F”F‘i C@Q?En@&%f‘eéﬁ to
an output term nal of the second c|ocked inverter, wherein the second
cl ocked Phoded &y 1pwetng g polaity o |thoplogk RBlge-pyY ddhd@rassmyPewer pophrkingtoof an
out put signal of the first clocked inverter, wherein an anplitude voltage
of the cwbisk agugls povercdsupplyeslactrir pdtodial jsunpuitels Yamddneres aipaiveasypphelinsioppl y
vol tage which is corresponding to the electric potential difference between
a first pbiwbr lewmohygr slppbt elearippotemtial &l inprittda second power supply electric
potential that are given to the first clocked inverter and second cl ocked
inverter, wherkithe dedwihfiewiringhings desotad Bausmll B atndmihe@ediad At andB’ bagiger
than 2 and equal to or smaller than r) stage, the second power supply
el ect ri cpfeeddamy istilee Qthet IR 1F-ihr Sthg®)| AETpEEliveIY €MMh Qhe ickrc@itsV 8P thed prdeediapt Hdt
termnal of the first clocked inverter through a first p-channel TFT and a
second p @Q@% 15[ i i Weists P 3 .
wherein gﬁ@ignafa%%gg?ggg?g§§?%i§¥?§%gaﬁﬁgﬁg%gg?%?@Q%Tﬁgggggﬂg%rgﬁFggkted
fromthe, fi I | fent oo d) = 18 t . gate

a gléffieﬁ%t%g g?t%i%?eg:tljggéé ﬁg tﬁHgFGFIFEf‘_ISQ_I_? % V\#émg'()te& tlatﬁ ?E(gngslingo(glggs%n%da »@u%

el ectrode irs rein, int _ tage, a-gate
AE R S G T A A R T T I RO
wiring line CK.
A gate electrode of the n-channel TFT 101_k added to the first clocked inverter
CKINV1_k of the k-th stage receives a signal SB_k-2 which is corresponding to the output of
a first clocked inverter CKINV1_k-2 of the preceding stage (the (k-2)-th stage). (Note that a
signal and a terminal or wiring line from which the signal is outputted are denoted by the
same reference symbol.) In Fig. 15, SB_k-2 denotes an output terminal of the first clocked
inverter of the (k-2)-th stage and an output terminal of the second clocked inverter of the
(k-2)-th stage.
Fig. 16 is a top view which shows the structure of three stages of the shift register.
Components in Fig. 16 that are identical with those in Fig. 15 are denoted by the same
reference symbols and explanations thereof are omitted.
Fig. 16 shows the k-th to the (k+2)-th stages, SR_k to SR_k+2 of the shift register.

A gate electrode of an n-channel TFT 101_k+2 of a first clocked inverter CKINV1_k+2 of the
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first clocked inverter of the first stage and which is del ayed by about
half a cycle of the clock pulse and roverxed clock pul se, and wherein, in
the k-th (k is a natural nunmber equal to or larger than 3 and equal to or
smal l er than r) stage, a signal outputted fromthe first clocked inverter
of the (k-2)-th stage is inputted to a gate el ectrode of the second

p- channel TFT. 53 12. A driving circuit which enploys the nethod of

driving @+Shttf stagORSkEX reacived disfpgal OBCk aufpuited &d3m £ St REMGLT Sﬂhtﬂrwm Ch
enpl oys the nethod of driving a shift regi ster according to claim4.

driving Qbéiedi v APl QYst the&-redthadsR k. drlh"anglfia S aenbégld%t éput
(0]

according to claim5. 15. "Adriving citcuitT which enploys the neth

driving @fﬁmﬁ sﬁ]{hg%gttgsck%ﬁqme%pgf;& EhliRSandlr o Lﬁﬁareex@ngl Lﬁqstgl;éonyg' CQ\

enpl oys t rrving a shi regi ster according to clarm

driving 8 @&HI rlﬁveY\ij@f@hhggRﬂxy%et he method of driving a shift register
: . r

accordi ng aim iving circuit V\/m ch enpl oys the nethod of

driving a shi i.ster. according to,cl ai. A driving ¢ircupj i.ch
rpl oys the mPHBESHR GRERA" m&%ﬁ afstsh%g.lg? "1 0f b Bl 1150
20. A driving circuit which enploys the nmethod of driving a shift register
accor di ngRCtPhilxstyationsn OumuaFlgﬁrlayowéwé@emﬂLeHecrkrfarwab%veﬂ ehearinrytisy
circuit according to claim 12.
pulse signals (a clock pulse, an inverted clock pulse, and a start pulse) have a smaller
amplitude voltage than the power supply voltage.

This embodiment may be combined freely with any of Embodiments 1 to 0.

[Embodiment 8]

This embodiment describes a shift register of the present invention which was
actually assembled with referring to a sectional view thereof.

A sectional view taken along the line a-a’ of Fig. 15 is shown in Fig. 17.
Components in Fig. 17 that are identical with those in Fig. 15 are denoted by the same
reference symbols and explanations thereof are omitted.

P-channel TFTs (pchTFTs in the drawing) 501a_k and 501b_k and n-channel TFTs
(nchTFTs in the drawing) 501c_k, 501d_k, and 101_k are formed on a substrate 800 with an
insulating surface. Denoted by 801 and 802 are a gate insulating film and an interlayer
insulating film, respectively.

a The p-channel TFT 501a_k has in its active layer impurity regions 881 and 885 that
function as source regions, and regions 891 and 894 that function as channel regions.

Impurity regions 882 and 884 function as drain regions. The impurity region 885 is

electrically connected to a power supply line Vdd through a wiring line 810. The p-channel
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22. A display device which includes the driving circuit according to claim
13. 23. A display device which includes the driving circuit according to
claim14. 24. A display device which includes the driving circuit according
to claim1l~. 25. A display device which includes the driving circuit
according to claim16. 26. A display device which includes the driving
circuit according to claim17. 27. A display device which includes the

dri vi ng TFF 8Qlat k ace dodilngate GFE thitrhad gate 28:ctrAdali 8l aay 806 ¢icericwlly edhrcbrel udes
the driving circuit according to claim19. 29. A display device which

i ncl udesintah@rasi Whith dves @i dvealap AidhdiFetifyee! arwy 2le eBBroddBBl 8 &ldcBtafy
appar at us whi ch enpl oys the display device according to claim21. 60 31.

An el ectdoahdcfed@BRAaViAhY EnMKE hRSHRh A¥SinhPEndckpi Ay device according to clai
22. 32. An el ectronic apparatus which enploys the display device according

to claim23. 33, ﬁ&aﬁhaqﬁgﬂm Fm&@{naiw&tw@ha;@% @@erﬁ&g rgé?%ﬂh %¥4gﬁl\{i ce

according to claim?24. 34. An electronic app oys th

di spl ay jce accordin o_cl.aim.25 5. oAn.el ectr.oni ¢ apparatus whi ch
el oys ‘PlofrapREEGReb ol BPgorer iR A HRLESRNY G, RPER ke 16

ol et rorlF 8O B SRR ERITD IS FhHBALT iR Gy A0y Ped Bl ondl 70 bd 6 &i m
t2 ﬁ' Cf’ﬁ; rngggﬁl g{é rT?:%i t(}:xatal?fsaéaet‘é lélsecm(iie%hSO%nBldoggs Eelggtrigixnsyplcc%eggg iir(1: % Sgr?igrr] ding
which does not to overlap the active layer. The gate electrode 804 is electrically connected
to a terminal S_k-1. The impurity region 883 that functions as a drain region is connected to
a terminal SB_k.
The drain regions of p-channel TFT 501a_k and the source regions of the p-channel
TFT 501b_k are directly connected to each other at the active layers.
The n-channel TFT 501c_k has in its active layer an impurity region 886 that
functions as a drain region, an impurity region 887 that functions as a source region, and a
region 895 that functions as a channel region. The impurity region 886 that functions as a
drain region is connected to the terminal SB_k through a wiring line 811. A gate electrode
807 is connected to the terminal S_k-1.
The n-channel TFT 501d_k has in its active layer an impurity region 887 that
functions as a drain region, an impurity region 888 that functions as a source region, and a
region 896 that functions as a channel region. A gate electrode 808 is connected to a wiring
line CK .th‘rough a wiring line CKinl1. o
The n-channel TFT 101 _k has in its active layer an impurity region 888 that
functions as a drain region, an impurity region 889 that functions as a source region, and a

region 897 that functions as a channel region. A gate electrode 809 is connected to a

N
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39. Ashift register conmprising a first clocked inverter, a second cl ocked
inverter, and an inverter, wherein an output termnal of the first clocked
inverter is connected to an output term nal of the second clacked inverter,
wherein the output termnal of the first clocked inverter is connected to
an input termnal of the inverter, and wherein a gate wdth of a p-channel
TFT that constitutes the second clocked inverter is at least 1/2 of a gate
wi dt h of teemipaCBBnn@| Thd ihpatity cogieh B8Utias fiidvdohd 15t sedro€ kb RVREdSally40. A
shift register conprising a first clocked inverter, a second cl ocked

|nvertenxmaagma@;j@y@ﬁg@mﬂymmgve;n an out put ternlnal of the first clocked
inverter is connected to an output term nal of the second clocked inverter,

wherein the ouppuioufRE3iBRbe AE nldgndct THT SOhOKKGH hdWGht r@%lt h%f&%’h“@}ﬁ&ﬁg -

an input termnal of thée inverter, and wher€in a gate w a n-channe

TFT thatTﬁﬁ%i %sﬁl&r@@ G006l & ALk Sfhek ayﬁ%tgﬁvé ﬁycloc’gﬁégou%éezreg onbrdat e

wi dt h of nne at constltutes t ed 1 nver 41. A

35" St agettd g %ﬂg%?fﬁﬁ SORG i wieouBoidar B OLRlen o Ber o8 v g

outputa a S|qﬁ€ msync with a clock pul se and an inverted clock pul se

obt ai ned®eq @ref"?m@th?‘iﬂf’é USACHYS 1Y€ the clock pul se: 62  and neans for
inputting to the second clocked inverter a signal obtained by inverting the
pol arity of ar(Ciyer ghevesisghddscriptom ema seetional vicwckledl shiffvisgister of the present

invention which was actually assembled. In the shift register of the present invention, the
n-channel TFT 101 can prevent fluctuation in output electric potential due to the leak current
even when inputted pulse signals (a clock pulse, an inverted clock pulse, and a start pulse)
have a smaller amplitude voltage than the power supply voltage.

This embodiment may be combined freely with any of Embodiments 1 to 7.

[Embodiment 9]

In this embodiment, an electronic device which utilizes a display device comprising a
driving circuit including shift register according to the present invention will be described in
Figs. 11A to 11F.

Fig. 11A is a schematic view of a portable information terminal using the display
device of the present invention. The portable information terminal is composed of a main
body 2701a, an operational switch 2701b, a power source switch 2701c, an antenna 2701d, a
display unit 2~761e, and an external input port 2701f. The display devic‘e—of the present
invention can be used for the display unit 2701e.

Fig. 11B is a schematic view of a personal computer using the display device of the

present invention. The personal computer is composed of a main body 2702a, a cabinet
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wherein an output termnal of the first clocked inverter is connected to an
output term nal of the second cl ocked inverter, wherein, in the k-th (k is

a natural nunber equal to or larger than 3, and equal to or smaller than r)
stage, a wiring line kept at a first power supply electric potential of the
first clocked inverter is connected to the output termnal of the first

cl ocked inverter through a first n-channel TFT and a second n-channel TFT

connect ed702b, aekispes ot 2R dr sfernioaliaswieh 27674, mpevegisburde Swaanb7@t aned
by inverting the polarity of a signal outputted fromthe first clocked

i nverter .@txiehl (nudport M7t agend EspiPHVERD R Fre@Rt ﬁn%h@d}:téa%;% u@id Bd?%é‘ irst

n-channel TFT, and wherein the output termnal of the first clocke
inverter 4Q MRQ91@¥O ) -th stage is connected to a gate el ectrode of the
second n-cha ne1 FT. ~2. A shift register conprising r (r is a natural

nunber equal teg.or,}arger . tha t s _each c ising. first,and second
cl ocked invertgﬁélgka?‘bgﬁemgﬁ gﬁiSOgggﬂaﬁg?‘?ﬁ8§3%8“ﬁﬁ?ﬁeémgﬁd@ﬁ‘%ﬁﬁ@b and

an inverted clock pul se obt.ain hy invertin.a the polarity of the ¢l ock
oLl sor CalHEREE RS G lTHg Ths et SR SricRen® eRbadapt a i o
obtained_by inverting the polarity of an output signal fromthe first
cl ocked ?MA8r Eé?'zmw%gpéw tsePrgRe FRdivE 23R dplayHBit 1708, £y ek @UPHHEY t er
is connected to an G3  output term nal of the second-clocked inverter,
wher ei n, 2703et prd a0 epergtjonpksvaitahad /0P| Theriselayedpride af shopreseat daentiemeambe and
equal to or smaller than r) stage, a wiring line kept at a first power
suppl y elsdtfor the dopkuytungl2703d.t he first clocked inverter is connected to the
output termnal of the first clocked inverter through a first n-channel TFT
and a second nFighanDas$ a FeHentoioneési eflait¢ledsivn @sing ohd dieplhy teticheothamiedentTFT,
wherein a signal obtained by inverting the polarity of a signal outputted
invention. The television is composed of a main body 2704a, a cabinet 2704b, a display unit

2704c, and an operational switch 2704d. The display device of the present invention can be
used for the display unit 2704c.

Fig. 11E is a schematic view of a head mounted display using the display device of
the present invention. The head mounted display is composed of a main body 2705a, a
monitor unit 2705b, a head fixing band 2705c, a display unit 2705d, and an optical system
2705e. The display system of the present invention can be used for the display unit 2705d.

Fig. 11F is a schen;atic view of a video camera using the display device of the
present invention. The video camera is composed of a main body 2706a, a cabinet 2706b, a
connection unit 2706¢, an image receiving unit 2706d, an eyepiece unit 2706e, a battery
2706f, a voice input unit 2706g, and a display unit 2706h. The display device of the present
invention can be L_IS-Cd for the display unit 2706h.

Applications of the present invention are not limited to the above electronic

equipments and may also applied to various other electronic equipments.

This embodiment can be embodied by being freelv combined with any of

47



fromthe first clocked inverter of the (j-1)-th stage is inputted to a gate
el ectrode of the first n-channel TFT, wherein, in the second stage, a gate
el ectrode of the second n-channel TFT is connected to the output term nal

of the first clocked inverter of the first stage through a delay circuit,
and wherein, in the k-th (k is a natural nunber equal to or larger than 3
and equal to or smaller than r) stage, the output termnal of the first

cl ocked Emv@litertsfto8he (k-2)-th stage is connected to a gate el ectrode of
t he second n-channel TFT. 43. A shift register conprising r (r is a natural
nunber equal to or larger than 3) stages each conprising: first and second
cl ocked inverters that each outputs a signal in sync with a clock pul se and
an i nverged 606K @flse obtained by inverting thP. polarity of the clock
pul se; 4n nmeans % inputting to the second cl ocked inverter a signal
obtained by inverting.th larjity of an.qutput signal..fromt first

cl ocked i nver 'P%P‘,me:l/\ﬁ rI%I?e‘r%]i \gﬁ] ‘(l)ﬁ(t)rb‘éfm?%’?n%mﬁéfg‘%?r‘f e ?]'?é?gl%q%ro%ﬁ%pfeﬁ%r ter
is connected to an 64 out put %grnigal f the second clocked inverter,
wher ol n, MYSROPRET S UpRrate IS manyidctied i ABls cmBRAER o dF (A cgPItTERy B¢ ang
equal to or smaller than r) stage, a wiring line kept at a second power
suppl y enesHiEmentystehel apergingtaheve rr&egttloqsrficpék@dmi!rh%@ﬁ%lbeﬂs Eomivgst @analo t he
output termnal of the first clocked inverter through a first p-channel TFT
and a se©bAgE ¥-sehwrthtd 3 M-Tnd dsrmsepldede of pasvor supply volugefis inpreased fralonglas TFT,
wherein a signal obtained by inverting the polarity of a signal outputted

f r om t hehd $hift registerodpechtésmpenaléy.  dfote thet (hk fikjjudnhy stsege 3 BtHzmpthis Bohet 0 a gat e
el ectrode of the first p-channel TFT, and wherein the output term nal of
the first cl odkedonvenebha shitf reglier olerdled tnormilhgia ths raganecl SV t®s3 Yalfe

el ectrode of the second p-channel TFT.

the power supply voltage, and the amplitude was 7.0 V.  On the other hand, the shift register
of the present invention operated normally in the range of — 5.0 V to 7.5 V of the power
supply voltage, and the amplitude was 12.5 V.

According to the above measurement result, the influence of an irregularity of TFT
characteristics can be suppressed since the margin is caused larger when the shift register is
used than when the conventional shift register is used. Further, the shift register of the

present invention can accurately supply signals to other circuits from the shift register.

[Embodiment 11]
The photograph of the shift register according to the present invention, taken from

the upper surface, is shown in Fig. 27. The amplitude voltage of input signals is set to 3.0 V

and the power supply voltage is set to 8.0 V as a concrete specification.
Moreover, waveforms in operating a shift register according to the present invention
at the frequency of 5 MHz is shown in Fig. 28. Fig. 28 shows the waveforms of a start pulse.

a clock signal, and a signal outputted from the shift register. Note that, although the
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44. A shift register conprising r (r is a natural nunber equal to or |arger
than 3) stages each conprising: first and second cl ocked inverters that
each outputs a signal in sync with a clock pulse and an inverted cl ock
pul se obtained by inverting the polarity of the clock pul se; and neans for
inputting to the second cl ocked inverter a signal obtained by inverting the
polarity of an output signal fromthe first clocked inverter, wherein an
out put twesveteral obfhet st §thgests latgeebpd havpilsen ihe stannresififidicl Fradn tRUEREL
term nal of the second clocked inverter, wherein, in the j-th (j is a

nat ural RERREh&dYRLspedlaly nb FraFEm s NANDHeRUBAls f)é?fd?x'h_eé Waln ®E st 1)
stage, a wiring line kept” at a second power supply electric potential of
the firsg, el ocked inverter is connected to the output termnal of the first
cl ocked inverter through a GS first p-channel TFT and a second p-channel

TET connect ed A MQRThA 4 L6 bt wnchannsl: JERanGHaLD BBy

;
obt ai ned by |nvertlﬁgﬁthe pol ari a sigha pu rom 1'rst

cl ocked | nvert of .the .tj-1)-th sta LS ihputted to a gate .el ectrode of
Che t s sePHTCHlfagior it ki n® P g BRI Forler”  PHaE o b EHFE e o
the second, p-channel TFET. is .connected to the qutput termnal of the fjrst
ol ocked Mithed PE IS anehi rrgigteis iy eh ?rﬁﬂwgh “aau@ﬁw%qrrceawrvptw WhHSr 81 n,
in the k-th (k is a natural nunber equal to or larger than 3 and equal to
or smal |f&e fram herprollemg suchiasa neifeplie Pewensupaly oKk apf e l4rpe area Erpddeemeitaver t er
of the (k-2)-th stage is connected to a gate el ectrode of the second
p- channel TFT.Th¢3¢akAcugtent is redggedttor setiongpgate ividihs of TFTsthat ersuugd a neavbér
equal to or larger than 3) stages each conprising first and second cl ocked
i nver t ercdockad iraarternwieet than pribreareinrusmg theidtput dtiemginmatiodof the first cl ocked
inverter is connected to an output term nal of the second cl ocked inverter,
Furthermore, another TFT is added to the first clocked inverter. The power supply

electric potential is outputted-to an output terminal of the first clocked inverter through the
source-drain of the added TFT. A signal with an amplitude voltage of about the same level
as the power supply voltage of the shift register is inputted to a gate electrode of the added
TFT. The added TFT is turned OFF when the leak current causes a problem. In this way,
current flowing in the first clocked inverter (leak current) is cut off.

With the above structures, an operation at high frequency with low power supply

voltage and reduction in size can be achieved in a shift register.
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wherein the output termnal of the first clocked inverter is connected to
an input termnal of the inverter, wherein, in the k-th (k is a natural
nunber equal to or larger than 3, and equal to or smaller than r) stage, a
wiring Line kept at a first power supply electric potential of the first

cl ocked inverter is connected to the output Terminal of the first cl ocked
inverter through a first n-channel TFT and a second n-channel TFT connected
in series to the first n-channel TFT, wherein a gate el ectrode of the first
n- channeVHPRTAS (LABNARSed to an output 6G terninal of the inverter of
the (k-1)-th stage, and wherein the output termnal of the first cl ocked
inverter of the (k-2)-th stage is connected to a gate el ectrode of the
second n-channel TFT. 46. A shift register conprising r (r is a natural
nunber equal tlo ok rhahgefthaing@r stifigegiseacdongoisprgi Sisngintli sesbndrdbckedond
cl ocked inverters and an inverter, wherein an output termnal of the first
cl ocked ihveverst Bt éfh QAPIRE b 8TEnhDinAgynoUHifHIE clakpulkal anafant ineesricalbek phileeked
inverter, wherein the output termnal of the first clocked inverter is
connect e@tdiRddy ihvititg thepBlang ofdhe EIBE pyegrter, wherein, in the j-th (j is
a natural nunbér equal to or larger than 2, and equal to or smaller than r)

stage, a wiring |ingpkept »@budpuk itérﬁﬁna@%ﬁe ﬁx‘éPHb&’ke%'iﬁ&ér(e'&Fs ‘(E))(?’t”?ﬂgé ?dl aff the

first clocked inverter I's connected to the output term na rst

cl ocked jnv [ i rst..n- nnel TFT and a second n-channel TFT
connectéﬁgwg&égyﬁégg@gg%ﬁgd;¥§§¥“ﬁw%ﬁgnnel TFT, ,. wherein a gate el ectrode

of the first n-channel TFT is connected to an output term nal of the
Unverter of the ()- PFCeH e SERONCREKET Fvertss ERavaSaouRY SPaied by igeirine
el ectrode of the second n-channel TFT is connected to the output term nal

of the fherilary o preutpyhsignabef e figsh glogkedsipvastesg@dt hr ough a delay circuit,

and :
N wherein an amplitude voltage of the clock pulse and inverted clock pulse is

smaller than a power supply voltage of the first clocked inverter and second clocked inverter.

2. A method of driving a shift register according to claim 1, wherein the absolute
value of the electric potential difference between a high power supply electric potential of the
first clocked inverter and second clocked inverter and a highest electric potential of the clock
pulse and inverted clock pulse is larger than the absolute value ot a threshold voltage of a

p-channel TFT that constitutes the first clocked inverter.

3. A method of driving a shift register according to claim 1, wherein the absolute
value of the electric potential difference between a low power supply electric potential of the
first clocked inverter and second clocked inverter and a lowest electric potential of the clock
pulse and inverted clock pulse is larger than the absolute value of a threshold voltage of an

n-channel TFT that constitutes the first clocked inverter.
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wherein, in the k-th (k is a natural nunber equal to or larger than 3 and
equal to or smaller than r) stage, the output termnal of the first clocked
inverter of the (k-2)-th stage is connected to a gate el ectrode of the
second n-channel TFT. 67 47. A shift register conprisingr (r is a

nat ural nunber equal to or larger than 3) stages each conprising first and
second cl ocked inverters and an inverter, wherein an output term nal of the
first clocked |nverter is connected to an output term nal of the second

cl ocked i nver frer A WSO drivingot spidk TCS@Wm‘%Ih"N‘ Rivalipi elsttagesorte Pfithver t er
is connected to an input termnal of the inverter, wherein, in the k-th (k
i s a natiigel comprisdig Bglend seeowst clpeked anvertsesrthd, eaafm@uf@qwlﬂlgrwlmﬂyswﬁra*vlﬂeqx t han
ry stage, a wiring line kept at a second power supply electric potential of
t he fi r stocklpotskedd kminsettat clock moserubetingl tyonvdreng e potarityeotnthaaloclobulshie fir st
cl ocked inverter through a first p-channel TFT and a second p-channel TFT

connected in serieswhereihgn bitrsit tggmedpnete TTclovkariavdited igedmecatetd hpde of
the first p-channel TFT is connected to an output term nal of the inverter

of the ©lrph) rebhindt 808e s@BAd WasK& iRvdriee output term nal of the first clocked
inverter of the (k-2)-th stage is connected to a gate el ectrode of the

second p- channel TF»_bhcr‘é?h th@‘sé&hﬁtclc{cﬁ&l ﬁ%{tercr@é"@vés%' sngn al obt; 1de§ b3 iR@HE Al

nunber equal to or larger stages each conprisin |rst and setond

cl ockedtﬁe Vo%ri gQ)?arggﬂ e@{gy@r%ghrstmg%e uP f{e}[}rout put ter m nal of the first

cl ocked i nver I's c 0 an erm nal of the second cl ocked

inverter, wherein the output term e firs .
connected to an mp‘dﬁ ZBH plitgge Y(ﬁk‘g f/g'ﬂf’tcé?‘:k gér“@ﬁr\nve"ﬁdtcﬁé jpuﬁﬁ Rij is
a natural nunber equal to or larger than 2. and equal to or snmller than r)
stage, &Ml ffruth@]frpwéerwémlyata tageWuethis coEaRPOndig i gheéleéEtCrn%%lak@#ﬂeaFe of
the 68

between a first power supply electric potential and a second power supply electric potential

that are given to the first clocked inverter and second clocked inverter,

wherein the first power supply electric potential of the first clocked inverter
is given to the output terminal of the first clocked inverter through a first n-channel TFT and a
second n-channel TFT connected in series to the first n-channel TFT,

wherein a signal obtained by inverting the polarity of a signal outputted
from the first clocked inverter of the previous stage is inputted to a gate electrode of the first
n-channel TFT, and

wherein a signal with an electric potential of about the same level as the first
power supply electric potential is inputted to a gate electrode of the second n-channel TFT to

turn the second n-channel TFT OFF.

5. A method of driving a shift register that has a plurality of stages, each of the
stages comprising first and second clocked inverters that each outputs a signal in sync with a

clock pulse and an inverted clock pulse obtained by inverting the polarity of the clock pulse,
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first clocked inverter is connected to the output termnal of the first

cl ocked inverter through a first p-channel TFT and a second p-channel TFT
connected in series to the first p-channel TFT, wherein a gate el ectrode of
the first p-channel TFT is connected to an output term nal of the inverter
of the (j-1)-th stage, wherein, in the second stage, a gate el ectrode of
the second p-channel TFT is connected to the output termnal of the first
clocked inverter of the First stage through a delay circuit, and wherein,
in the k-th (k is aWheeir &l oyuvbérménpl af thedfitsy clpekeddnvarisais @naecledtpuat to
or smaller than r) stage, the output termnal of the first clocked inverter
of the OQRpR)tetrhingt efghe sesondandotdanveror,a gate el ectrode of the second
p-channel TFT. 49. A driving circuit which conprises the shift register
accordi ng to cl ai m 38erelOthe Aedbntl claeRed Inveriértreddives a G@pobiamsd bliensdifig

regi ster according to claim40. 51. A driving circuit which conprises the
shift regpleity 9E8066lpMGidnal 6f taé Misfdlocked inder@Fi Ving circuit which conprises
the shift register according to claim42. 53. A driving circuit which
conprises the shiftheginSiPimARCH Hifdge bOHe! R fhike anthinRridd LMRPuE FEUI T
whi ch conprises the shift register according to claim=t=1. & 55. A
driving.Glf.6Ui i I I regl ~ L NGt Lm 4~
56. A arioh bl ARGt SRR ORGR it B ebbor Rt e SRS Tl Rl 1

46. 57. A drivi ircuit which. i the shift i st di.ng t
cl ai m 49Et VAT ROT by A CRIBIE B b el L RiRRD) FlegPETRITEP 1

accor di to ¢claim48, 59. A display device mgi h includes the driving
ci rcui tﬂgﬁﬁrﬁrgél‘f‘ﬁ‘?dot“& %‘P'a‘??ﬂ’ik:?g.‘m’@g?r dch%%‘ﬁﬂPC E‘f/i“(‘f%rt%hi ch includes the
driving circuit according to claim40. 61. A display device which includes
the driving circuitWVheedr tentgcert epYphupply glectig pptepadyofdidei st wlecksd
includes the driving circuit according to claim42.
inverter is given to the output terminal of the first clocked inverter through a first p-channel
TFT and a second p-channel TFT connected in series to the first p-channel TFT,
wherein a signal obtained by inverting the polarity of a signal outputted
from the first clocked inverter of the previous stage is inputted to a gate electrode of the first
p-channel TFT, and
wherein a signal with an electric potential of about the same level as the

second power supply electric potential is inputted to a gate electrode ot the second p-channel

TFT to turn the second p-channel TFT OFF.

6. A method of driving a shift register that has r (r is a natural number equal to or

- larger than 3) stages, each of the r stages comprising first and second clocked inverters that

each outputs a signal in sync with a clock pulse and an inverted clock pulse obtained by
inverting the polarity of the clock pulse,
wherein an out put terminal of the first clocked inverter is connected to an

output terminal of the second clocked inverter,
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63. A display device which includes the driving circuit according to claim
43. 64. A display device which includes the driving circuit according to
claimd44. 65. A display device which includes the driving circuit according
to claim4~. 66. A display device which includes the driving circuit
according to claim-16. 70 67. A display device which includes the
driving circuit according to claim47. 68. A display device which includes
the driving circuit according to claim4S. 69. An el ectronic apparatus

whi ch enpl oys the divdisreay thiserend decksd divsgex eeives hisigml opprinedrbyeingertingni c
apparatus whi ch enploys the display device according to claim40. 71. An

el ect r orthepalpparodausuipht $gna obiheyesticheeked Bypbar, devi ce according to claim
41. 72. An el ectronic apparatus which enploys the display device according
to claim42. 73. Anwelesti onmplimppasieigef\why abclepméeoysl ihhatedicsakapnlgdayi ce
according to claim43. 74. An el ectronic apparatus which enploys the

di spl ay seRvbCBaRs poweH igplyQofth@ Whidh is DRresphdRIz@S QM Eri ARRATAL USteMicen
enpl oys the display device according to cIa|n1§~. 71 7<. An electronic

appar at Lb_%t\W%thhfix%frBJ)\%’rSS_ui)ESl AL SR BYeAEMI 08 BEEHOHRELBpAY Bttt Sotdiftjal AN
el ectroni c apparatus whi enpl oys the display device according to claim
47. that are given to the first clocked inverter and second clocked inverter,
wherein, in the k-th (k is a natural number equal to or larger than 3 and
equal to or smaller than r) stage, the first power supply electric potential of the first clocked
inverter is given to the output terminal of the first clocked inverter through a first n-channel
TFT and a second n-channel TFT connected in series to the first n-channel TFT,
wherein a signal obtained by inverting the polarity of a signal outputted
from the first clocked inverter of the (k-1)-th stage is inputted to a gate electrode of the first
n-channel TFT, and
wherein a signal outputted from the first clocked inverter of the (k-2)-th
stage is inputted to a gate electrode of the second n-channel TFT.

7. A method of driving a shift register that has r (r is a natural number equal to or
larger than 3) stages, each of the r stages comprising first and second clocked inverters that
each outputs a signal in sync with a clock pulse and an inverted clock pulse obtained by

S inverting the polarity of the clock pulse,
wherein an out put terminal of the first clocked inverter is connected to an
output terminal of the second clocked inverter,

wherein the second clocked inverter receives a signal obtained by inverting

the polarity of an output signal of the first clocked inverter,
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78. An el ectronic apparatus which enpl oys the display device according to
claim48. 72
.A9&. A9. A&L. A9. A'r. A'r. ALY. A9. A& . AsF. Asl . A"l . AL3. Al . A9Y. A9l . ALI . A& A9Y. A" F
A9l . AsY. A N3. Al . A
ALY. A" Y. AsF. ALl . A93. A" F. A&F. A&3. A& Y. A3. AL3. A&F. A. F. A. 3. AFAF. AU3. A. A@ AA3.
Ah. AA . A9 . AU . AA
A{9. A{L. A% Af h% Ah A{ .. Ah. Ay . A% A9. Ay If EAf A Af9. Af% Ah. Ah . A9. A{. A AL. A
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pulse and inverted clock pulse, and
wherein, in the k-th (k is a natural number equal to or larger than 3 and equal to or
smaller than r) stage, a signal outputted from the first clocked inverter of the (k-2)-th stage is

inputted to a gate electrode of the second n-channel TFT.

9. A method of driving a shift register that has r (r is a natural number equal to or
larger than 3) stages, each of the r stages comprising first and second clocked inverters that

each outputs a signal in sync with a clock pulse and an inverted clock pulse obtained by
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1 equal to”or smaller than r) stage, the second power supply electric potential of the first
L#! Q 10 p
clocked inverter is given to the output terminal of the first clocked inverter through a first
p-channel TFT and a second p-channel TFT connected in series to the first p-channel TFT,
wherein a signal obtained by inverting the polarity of a signal outputted
from the first clocked inverter of the (k-1)-th stage is inputted to a gate electrode of the first
p-channel TFT, and

wherein a signal outputted from the first clocked inverter of the (k-2)-th

stage is inputted to a gate electrode of the second p-channel TFT.

~10. A method of driving a shift register that has r (r is a natural number equal to or
larger than 3) stages, each of the r stages comprising first and second clocked inverters that
each outputs a signal in sync with a clock pulse and an inverted clock pulse obtained by
inverting the polarity of the clock pulse,

wherein an out put terminal of the first clocked inverter is connected to an
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between a first power supply electric potential and a second power supply electric potential
that are given to the first clocked inverter and second clocked inverter,

wherein, in the j-th (j is a natural number equal to or larger than 2 and equal
to or smaller than r) stage, the second power supply electric potential of the first clocked
inverter is given to the output terminal of the first clocked inverter through a first p-channel
TFT and a second p-channel TFT connected in series to the first p-éhannel TFT,

wherein a signal obtained by inverting the polarity of a signal outputted
from the first clocked inverter of the (j-1)-th stage is inputted a gate electrode of the first
p-channel TFT,

wherein, in the second stage, a gate electrode of the second p-channel TFT
receives a signal which is obtained by inverting the polarity of a signal outputted from the
first clocked inverter of the first stage and which is delayed, and

wherein, in the k-th (k is a natural number equal to or larger than 3 and

equal to or smaller than r) stage, a signal outputted from the first clocked inverter of the

(k-2)-th stage is inputted to a gate electrode of the second p-channel TFT.

11. A method of driving a shift register that has r (r is a natural number equal to or
larger than 3) stages, each of the r stages comprising first and second clocked inverters that

each outputs a signal in sync with a clock pulse and an inverted clock pulse obtained by
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wherein an amplitude voltage of the clock pulse and inverted clock pulse is
smaller than a power supply voltage which is corresponding to the electric potential difference
between a first power supply electric potential and a second power supply electric potential
that are given to the first clocked inverter and second clocked inverter,

wherein, in the j-th (j is a natural number equal to or larger than 2 and equal
to or smaller than r) stage, the second power supply electric poten-tial of the first clocked
inverter is given to the output terminal of the first clocked inverter through a first p-channel
TFT and a second p-channel TFT connected in series to the first p-channel TFT,

wherein a signal obtained by inverting the polarity of a signal outputted
from the first clocked inverter of the (j-1)-th stage is inputted a gate electrode of the first
p-channel TFT,

wherein, in the second stage, a gate electrode of the second p-channel TFT
receives a signal which is obtained by inverting the polarity of a signal outputted from the
first clocked inverter of the first stage and which is delayed by about half a cycle of the clock
pulse and inverted clock pulse, and

wherein, in the k-th (k is a natural number equal to or larger than 3 and equal to or

smaller than r) stage, a signal outputted from the first clocked inverter of the (k-2)-th stage is

inputted to a gate electrode of the second p-channel TFT.
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13. A driving circuit which employs the method of driving a shift register

according to claim 4.

14. A driving circuit which employs the method of driving a shift register

according to claim 5.

15. A driving circuit which employs the method of driving a shift register

according to claim 6.

16. A driving circuit which employs the method of driving a shift register

according to claim 7.

17. A driving circuit which employs the method of driving a shift register

according to claim 8.

18. A driving circuit which employs the method of driving a shift register

according to claim 9.

19. A driving circuit which employs the method of driving a shift register

according to claim 10.
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21. A display device which includes the driving circuit according to claim 12.

22. A display device which includes the driving circuit according to claim 13.
23. A display device which includes the driving circuit according to claim 14,
24. A display device which includes the driving circuit according to claim 15.
25. A display device which includes the driving circuit according to claim 16.
26. A display device which includes the driving circuit according to claim 17.
27. A display device which includes the driving circuit according to claim 18.
28. A display device which includes the driving circuit according to claim 19.
29. A display device which includes the driving circuit according to claim 20.

30. An electronic apparatus which employs the display device according to claim

21.
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24,

34. An electronic apparatus which employs the display device according to claim
25.

35. An electronic apparatus which employs the display device according to claim
26.

36. An electronic apparatus which employs the display device according to claim
27.

37. An electronic apparatus which employs the display device according to claim
28.

38. An electronic apparatus which employs the display device according to claim

29.
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wherein an output termmdl of the first clocked inverter is connected to an

output terminal of the second clocked inverter,

wherein the output terminal of the first clocked inverter is connected to an
input terminal of the inverter, and

wherein a gate width of a p-channel TFT that constitutes the second clocked
inverter is at least 1/2 of a gate width of a p-channel TFT that constitutes the first clocked

inverter.

40. A shift register comprising a first clocked inverter, a second clocked inverter,

and an inverter,

wherein an output terminal of the first clocked inverter is connected to an
output terminal of the second clocked inverter,

wherein the output terminal of the first clocked inverter is connected to an
input terminal of the inverter, and

wherein a gate width of a n-channel TFT that constitutes the second clocked
inverter is at least 1/2 of a gate width of a n-channel TFT that constitutes the first clocked

inverter.

41. A shift register comprising r (r is a natural number equal to or larger than 3)
Stages each comprising:
first and second clocked inverters that each outputs a signal 1n sync with a

clock pulse and an inverted clock pulse obtained by inverting the polarity of the clock pulse:
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through a first n-channel TFT and a second n-channel TFT connected in series to the first
n-channel TFT,
wherein a signal obtained by inverting the polarity of a signal outputted
from the first clocked inverter of the (k-1)-th stage is inputted to a gate electrode of the first
n-channel TFT, and

wherein the output terminal of the first clocked inverter of the (k-2)-th stage

is connected to a gate electrode of the second n-channel TFT.

42. A shift register comprising r (r is a natural number equal to or larger than 3)

stages each comprising:
first and second clocked inverters that each outputs a signal in sync with a
clock pulse and an inverted clock pulse obtained by inverting_the polarity of the clock pulse;

and

means for inputting to the second clocked inverter a signal obtained by
inverting the polarity of an output signal from the first clocked inverter,

wherein an output terminal of the first clocked inverter is connected to an
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wherein, in the second stage, a gate electrode of the second n-channel TFT
is connected to the output terminal of the first clocked inverter of the first stage through a
delay circuit, and

wherein, in the k-th (k is a natural number equal to or larger than 3 and
equal to or smaller than r) stage, the output terminal of the first clocked inverter of the

(k-2)-th stage is connected to a gate electrode of the second n-channel TFT.

43. A shift register comprising r (r is a natural number equal to or larger than 3)

stages each comprising:
first and second clocked inverters that each outputs a signal in sync with a
clock pulse and an inverted clock pulse obtained by inverting the. polarity of the clock pulse:

and

means for inputting to the second clocked inverter a signal obtained by

inverting the polarity of an output signal from the first clocked inverter,

wherein an output terminal of the first clocked inverter is connected to an
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from the first clocked inverter of the (k-1)-th stage is inputted to a gate electrode of the first
p-channel TFT, and

wherein the output terminal of the first clocked inverter of the (k-2)-th stage

is connected to a gate electrode of the second p-channel TFT.

44, A shift register comprising r (r is a natural number equal to or larger than 3)

stages each comprising:

first and second clocked inverters that each outputs a signal in sync with a
clock pulse and an inverted clock pulse obtained by inverting the polarity of the clock pulse;
and

means for inputting to the second clocked inverter a signal obtained by
inverting the polarity of an output signal from the first clocked inverter,

wherein an output terminal of the first clocked inverter is connected to an
output terminal of the second clocked inverter,

wherein, in the j-th (j is a natural number equal to or larger than 2, and equal
to or smaller than r) stage, a wiring line kept at a second power supply electric potential of the

first clocked inverter is connected to the output terminal of the first clocked inverter through a

N
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3 is connected to the output terminal of the first clocked inverter of the first stage through a
delay circuit, and
wherein, in the k-th (k is a natural number equal to or larger than 3 and

equal to or smaller than r) stage, the output terminal of the first clocked inverter of the

(k-2)-th stage is connected to a gate electrode of the second p-channel TFT.

45. A shift register comprising r (r is a natural number equal to or larger than 3)

stages each comprising first and second clocked inverters and an inverter,

wherein an output terminal of the first clocked inverter is connected to an
output terminal of the second clocked inverter,

wherein the output terminal of the first clocked inverter is connected to an
input terminal of the inverter,

wherein, in the k-th (k is a natural number equal to or larger than 3, and
equal to or smaller than r) stage, a wiring line kept at a first power supply electric potential of
the first clocked inverter is connected to the output terminal of the first clocked inverter
through a first n-channel TFT and a second n-channel TFT connected in series to the first
n-channel TFT,

wherein a gate electrode of the first n-channel TFT is connected to an output
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input terminal of the inverter,

wherein, in the j-th (j is a natural number equal to or larger than 2, and equal
to or smaller than r) stage, a wiring line kept at a first power supply electric potential of the
first clocked inverter is connected to the output terminal of the first clocked inverter through a
first n-channel TFT and a second n-channel TFT connected in series to the first n-channel
TFT,

wherein a gate electrode of the first n-channel TFT is connected to an output
terminal of the inverter of the (j-1)-th stage,

wherein, in the second stage, a gate electrode of the second n-channel TFT
is connected to the output terminal of the first clocked inverter of the first stage through a
delay circuit, and

wherein, in the k-th (k is a natural number equal to or larger than 3 and
equal to or smaller than r) stage, the output terminal of the first clocked inverter of the

(k-2)-th stage is connected to a gate electrode of the second n-channel TFT.
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output terminal of the second clocked inverter,

wherein the output terminal of the first clocked inverter is connected to an
input terminal of the inverter,

wherein, in the k-th (k is a natural number equal to or larger than 3, and
equal to or smaller than r) stage, a wiring line kept at a second power supply electric potential
of the first clocked inverter is connected to the output terminal of the first clocked inverter
through a first p-channel TFT and a second p-channel TFT connected in series to the first
p-channel TFT,

wherein a gate electrode of the first p-channel TFT is connected to an output
terminal of the inverter of the (k-1)-th stage, and

wherein the output terminal of the first clocked inverter of the (k-2)-th stage

is connected to a gate electrode of the second p-channel TFT.

48. A shift register comprising r (r is a natural number equal to or larger than 3)
stages each comprising first and second clocked inverters and an inverter,
wherein an output terminal of the first clocked inverter is connected to an

output terminal of the second clocked inverter,

wherein the output terminal of the first clocked inverter is connected to an

input terminal of the inverter,

wherein, in the j-th (j is a natural number equal to or larger than 2. and equal

to or smaller than r) stage, a wiring line kept at a second power supply electric potential of the
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wherein a gate electrode of the first p-channel TFT is connected to an output
terminal of the inverter of the (j-1)-th stage,
wherein, in the second stage, a gate electrode of the second p-channel TFT
is connected to the output terminal of the first clocked inverter of the first stage through a
delay circuit, and
wherein, in the k-th (k is a natural number equal to or larger than 3 and

equal to or smaller than r) stage, the output terminal of the first clocked inverter of the

(k-2)-th stage is connected to a gate electrode of the second p-channel TFT.

49. A driving circuit which comprises the shift register according to claim 39.

50. A driving circuit which comprises the shift register according to claim 40.

51. A driving circuit which comprises the shift register according to claim 41.

52. A driving circuit which comprises the shift register according to claim 42.

53. A driving circuit which comprises the shift register according to claim 43.

54, A driving circuit which comprises the shift register according to claim 44,
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#10% o0& () -#10% o&' () - Y10% o0& ()-x>| dEnbC 10t 1"10% o0& ()-L
10% o0& () -10% o0& ()-ynl0% o0& ()-LY10% o0& ()-3#10% o0& () -5, xdEnbC 10t
1@ nl0% o0& ()-& z10% o0& () -
+mL0% 0&' () -) Z10% o0& () -' #10% o0& () -$m0% o& ()-x\dYNC 10t 1 10'o 10'o0
10' 0: 10% o0&’ () - 7#10% o0& () -f5#10% 0& ()-s 310% o0& ()-F1S10% o&' () - $n+dEYNC
10t 1 &MIO0% & ()-10% & ()-& "10% & ()-Z10% & ()-10% & ()-&"10% & () - +CAdEYNC
10t 1 L C . , : . e
109% & () - 109% &5 ) Adf{ysageifopit vhigogomprisesythg ghifteegisterareoging to plaim ddEYNC 10t 1
SL-10% & ()-3+ 10% & ()-)Z10% & ()-' A0N & () -%W10% & ()-"10% & () - c$~dE:/
10\
10\: 10% & () -s7mO0% & ()-510% & ()-s3"10% & () -1 1#10% & ()- S/ #10% & () - eBxY
2/ 10\ f ml0% &56.) - AHBARY dincuit 3hDd cm(pyisdOte &hift)regddO04c8€Or(l)ng 10 Yakh @) -
10\ +| AdE:/ 10\!"10% & ()-"10% & ()-Z10% & () -
10% & ()-Z210% & ()-@0% & ()-AlldE/ 10\s-"10% & ()- Y+10% & ()-@
10% & ()-9'"110% & ()-3%0% & ()-#"10% & ()-, dYNC 10\ 10:

57. A driving circuit which comprises the shift register according to claim 47.

58. A driving circuit which comprises the shift register according to claim 48.

59. A display device which includes the driving circuit according to claim 39.

60. A display device which includes the driving circuit according to claim 40.

61. A display device which includes the driving circuit according to claim 41.

62. A display device which includes the driving circuit according to claim 42.

63. A display device which includes the driving circuit according to claim 43.

64. A display device which includes the driving circuit according to claim 44.

65. A display device which includes the driving circuit according to claim 45.

66. A display device which includes the driving circuit according to claim 46.
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s 10% 0& ()-YZ10% o0& () - @8L0% 0& () - 9210% 0&' () -

&10% 0&' ()-"10% 0& () - cp' dEYNC 10\

$10% 0& ()-10% 0& () - #10% 0&' () - #10% 0& () -"10% 0& () - mL0% o0& ()-' [ =dEYNC
10\

*-10% 0&' () -+ 10% o0& () - & ) 10% 0& () - FYL0% 0& () -5, #ML0% 0&' () - &! 10% 0& () -

Rr& *+dE:/ 10' o, 10, 10% o& ( 510% o

10% o0& () - 110% o0& ?“ 085S ‘gh‘@?‘“c{ X d“lvb“go"”cH’id} i Ipg toyelaim 47.

10% & ()-s@il0% & ()-910% & ()- "10% &' () #10% & ()- 10' o)sl dE:/

10' os& f 10% & ()-10% & ()-#10% & ()- 110% & ()-s10% & ()-#10% & ()-1\dE:/
10: 10:

10% & () - 521098 (@ displapndgvies ybich ingdudes the dyivineigerit pycopsbige togldn( 48 UEXY: /
10: &S10%H&' () - &S10%H& () - &Sf 10%4&' () - 93S10%H&' () - 9S10%H&' () - LT10%H& () -

10: 2ndE: / 10: &S10%H& () - 1f 109K () - -f10%K ()- @f 10%& () - YB10%& () -
f10%4& () - bbC 10: &310%1&' () - 10%K’ () - S10%4&' () - S10%4& ()- 10H 10H
10H910%H& () - 62 dPACElg@rdpic apparatus which employs the display device according to claim
1094& () - " 109K ()-310%4& ()-s10%4& () - &L310%K () - s310%H&' () - VZdEbC 10: 7
10%44& ()39 f510%& ()-Y1L 10%K ()- ,/ @ 10%& ()-+310%4& ()- "~ F(10%& ()-X\bC
10: 10% & ()-&10% & ()- 10% & ()-&s10% & () -

70. An electronic apparatus which employs the display device according to claim

40.

71.  An electronic apparatus which employs the display device according to claim
41.

72. An electronic apparatus which employs the display device according to claim
42.

73. An electronic apparatus which employs the display device according to claim
43.

74. An electronic apparatus which employs the display device according to claim
44,

75. An electronic apparatus which employs the display device according to claim
45.
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78. An electronic apparatus which employs the display device according to claim

48.



